
Energy  Audi t  Management  Procedures
PART I

1

SAVE -Project Final Report

The Guidebook for Energy Audits, Programme Schemes
and Administrative Procedures



Energy  Audi t  Management  Procedures
PART I

2

Table of Contents

FOREWORD 4

PART 1

1 DEFINITIONS ON ENERGY AUDITING 6

1.1 Introduction 6

1.2 Definitions on assisting terms 7

1.3 Energy audit 7

1.4 Energy Audit Programmes 10

1.5 Other Activities related to Energy Audits 13

2 ENERGY AUDIT PROGRAMMES – FEATURES AND EXAMPLES 14

2.1 Introduction 14

2.2 The key players in an Energy Audit Programme 14

2.3 Legislative framework and incentives for auditing 18

2.4 Subsidy policy 18

2.5 The audit procedure 20

2.6 Training and authorisation of auditors 22

2.7 Monitoring of energy audit results 23

2.8 Quality control on auditors’ work 24

2.9 Auditor’s methodology 24

2.10 Promotion and marketing of audits 25

2.11 Barriers to successful Energy Audit Programmes 26

3 BASIC ENERGY AUDIT MODELS 27

3.1 Introduction 27

3.2 The Basic Energy Audit Models 27

3.3 Features applied to Energy Audit Models 34



Energy  Audi t  Management  Procedures
PART I

3

4 SITUATION OF ENERGY AUDITING IN EUROPE 41

4.1 Overview of energy auditing in Europe 41

4.2 The country interviews 43

4.3 Observations and conclusions 44

5 AUDIT’99 INTERNATIONAL CONFERENCE ON ENERGY AUDITS 46

5.1 Background and aims 46

5.2 Conference programme 47

5.3 General conclusions 48

5.4 Working groups’ conclusions 50

6 RECOMMENDATIONS 51

PART II

FOREWORD TO PART II 1

COUNTRY REPORTS 4 - 296
AUSTRIA 4
BELGIUM 24
DENMARK 34
FINLAND 53
FRANCE 78
GERMANY 107
GREECE 128
IRELAND 153
ITALY 171
LUXEMBURG 190
THE NETHERLANDS 197
NORWAY 219
PORTUGAL 248
SPAIN 260
SWEDEN 273
UNITED KINGDOM 281



Energy  Audi t  Management  Procedures
PART I

4

FOREWORD

Energy auditing has proved to be an effective and concrete method to achieve rapid
improvements in energy efficiency in buildings and industrial processes. Countries with
ongoing auditing programmes consider energy audits as the most effective tool which in
addition to energy savings have positive and measurable influence on CO2-emissions, on
employment in the construction sector and to the profitability of the audited companies.
By active implementation of state-of-the-art energy audit programmes an average of 10 to
15 % energy savings can easily be achieved. The non-existing communication between
parties involved in auditing activities has probably been the main barrier to wider
introduction and long-term engagements.

Today the Kyoto Protocol can be seen in the background of several recently launched,
renewed or planned energy audit programmes and related activities. Results are expected
in parallel to actions taken and the energy audits and programme level approaches can be
one answer to our obligations.

In May 1994, a conference sponsored by the IEA and DOE brought out the idea of
“international exchange of audit programme experience and results”. This idea ignited an
IEA Subgroup/Experts Meeting in October 1995, where 30 participants from 14 countries
covered the area of industrial energy audits.

After several stages a project “Energy Audit Management Procedures (AUDIT)”, within
the SAVE Programme, was finally launched in March 1998 to cover the situation of
energy auditing in the Member States of the European Community.

The AUDIT project has had a “straight forward” fourfold approach with the following
clear and concrete objectives:

• developing common state-of-the-art Energy Audit Models,
• harmonising the definitions on energy auditing,
• developing adaptable schemes and procedures for programme administration
• encouraging the authorities to start up national programme level activities
 
 The project has been implemented in four phases described in the following:
 
 In Phase 1 the energy audit experts and responsible authorities from all Member States
were interviewed and based on the received information a Country Report has been
written on the situation of energy auditing in each Member State. The Country Reports
have been commented and verified by the interviewed persons. The aim of the interviews
was to find the state-of-the-art procedures and success stories, hopefully adaptable in
other countries, but at least to present examples of several tested means.

 In Phase 2 the definitions of energy auditing have been harmonised and explained in
order to improve the level of common understanding in discussions. Phase 2 has also
concentrated on modelling energy audits in a way that different basic models and their
features can be described and understood.

In Phase 3 the programme schemes and administrative procedures have been modelled to
reveal the options for programme structures.
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 Phase 4, the  main effort in the dissemination of the collected and developed information
was the AUDIT´99 International Conference on Energy Audits, arranged  in October
1999 in Finland.  The dissemination activity will be continued after the Final Report,
“The Guidebook for Energy Audits, Programme Schemes and Administrative
Procedures” has been completed.
 
 
 The work has been be carried out by three Task Forces: Motiva (Energy Information
Centre for Energy Efficiency and Renewable Energy Sources, Finland), IFE (Institute for
Energy Efficiency, Norway) and C.R.E.S (Center for Renewable Energy Sources,
Greece), each having extensive knowledge on energy audits and programme level
approaches.

In the AUDIT project  the focus of energy audits has been on tertiary buildings and
industrial sites, residential buildings are not widely discussed in this context.
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1 DEFINITIONS ON ENERGY AUDITING

1.1 Introduction

The term “energy audit” is in principle well known and commonly used. There is
however one problem which can easily lead to misunderstandings. The fact is that the
term “energy audit” is only a general term like “a car”. What is actually meant by the
term in individual conversations can in practise include an extremely wide range of
different applications.

The term “energy audit” is a good general definition but should also be used only as such.
The variety within the family of energy audits should be understood and the importance
of defining also the content and the scope of the audit in more detail. Most of the different
kinds of energy audits have been developed on national level and for a specific purpose –
like the different types of cars: vans, station wagons, sports cars. Therefore, although the
terminology seems to be similar, it is very likely that the actual subject of the discussion
is more or less different.

This chapter aims to give a view of the most commonly used energy auditing terms. The
definitions have been agreed within the Project Team and cross checked with definitions
in The Source Book for Energy Auditors (IEA, Swedish Council for Building Research,
Stockholm, 1987).

Figure 1: The structure of Energy Audits

An Energy Audit is every systematic
procedure that
• fulfils the general EA definitions and
• includes a Core Audit

The Core Audit is the heart of every EA
and it consists the following 3 elements
• evaluation
• identification
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• scope,
• thoroughness and
• aim for the work

An Application Energy Audit
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• other interfaces

An Energy Audit Module  is the
term to be used when the interface
itself becomes the main issue
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1.2 Definitions on assisting terms

In order to clarify the content of the issues presented in the following chapters there is a
need to define some assisting terms.

The overall target of an energy audit is here called ”a site” although the actual target may
be a building, a complex of several buildings, an industrial site, etc.

An energy audit may also be targeted to include only  ”a system”, which here means any
energy consuming mechanical or electrical system (e.g. lighting, ventilation, frost
protection, domestic hot water).

“Process supply systems” mean the energy consuming mechanical or electrical systems
serving the production processes in industry (e.g. steam, compressed air, process
cooling).

“Technical maintenance staff” means the personnel responsible for the every-day
operation, use and maintenance of the various energy using systems, including
mechanical, electrical and process supply systems. A member of this staff should take
part in the energy audit, giving information and assisting the auditors.

1.3 Energy audit

1.3.1 An Energy Audit in general

An Energy Audit is defined as a systematic procedure that

• Obtains an adequate knowledge of the existing energy consumption profile of the site
• Identifies the factors that have an effect on the energy consumption
• Identifies and scales the cost-effective energy saving opportunities

The term Energy Audit as such specifies only in general the content of the working
method but does not define the actual scope, thoroughness or aim of the work. The title
given to an energy auditing activity varies between different countries. The title can be
e.g. Energy Labelling, Energy Assessment, Energy Survey etc. although the above
mentioned criteria for the procedure is met and also the other basic elements of an energy
audit can be found.

1.3.2 The Core Audit

To be able to make some restrictions to what approaches can be called energy audits,
there are some requirements that must be fulfilled.

The Project Team concluded that the basic requirement for a working method to be called
an Energy Audit is that a Core Audit exists in the procedure.

The Core Audit is the heart of all possible energy audits and includes the steps of
• evaluating the present energy consumption
• identifying of energy saving possibilities
• reporting.
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If any of these elements is missing, there is no Core Audit and the activity is not an
Energy Audit but some other kind of survey or consultant work.

Figure 2: The Core Audit

1.3.3 The Basic Energy Audit Models

When the Project Team interviewed the energy audit experts in the different European
countries, several different ways of performing energy audits were found. Although the
level of instructions given for the auditing work varied, many of these “different
approaches” fulfil the criteria of a “model”, which is a good term to be used in order to
separate the standard procedures from the “do-as-you-like” procedures.

The term “model” in this context indicates that there is an agreed set of features or
requirements designed for a specific type of an energy audit application. In a model the
actual scope, thoroughness and aim of the audit are defined. The model is usually a
standard, commonly known and followed procedure with written guidelines. To be
precise, the agreed set of features or requirements is by no means an obligatory criterion
for an energy audit in general. Therefore also the “do-as-you-like” procedures are energy
audits as long as the Core Audit can be found.

Figure 3: The energy audit model around the Core Audit
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When the different national audit methods were analysed further, it was discovered that
the various national audit applications can be divided into certain basic types – the Basic
Energy Audit Models, which are described in detail in chapter 3. In the Basic Energy
Audit Models the following properties are defined:
• the scope,
• the thoroughness and
• the aim of the work

These Basic Energy Audit Models should be seen more as modelling tools than actual
adaptable working methods, although the basic models can be applied in practice. By
defining the scope, thoroughness and the aim for the work the basic models present the
next level of accuracy to the general term energy audit. There is a significant difference in
understanding if we speak about just a car or about sedans, pick-ups or station wagons.

For certain reasons the way energy audits are normally applied in practice go further from
the basic models that concentrate strictly on viable energy saving measures. The practical
applications , which could be called “the Application Energy Audit Models” often cover
one or several other issues of which some can be totally non-energy related.

1.3.4 The Energy Audit Models – the practical applications

In practice the energy audits normally have one or several additional elements around the
Core Audit. These elements, the interfaces of an energy audit,  are different in audit
models developed for different purposes. The Basic Energy Audit Models are not very
often used as such and therefore the models in actual use are different types of
applications of the basic models.

There are several clear reasons to the existence of these additional elements. One is the
fact that the clients often require broader service than just a list of viable energy saving
measures. Secondly, the effect of energy auditing can be significantly improved by some
additional services provided by the auditor. The third point is that depending on the scope
of the programme in concern there are often also other aims or goals than just to have
energy audits implemented.

Figure 4: The interfaces of an energy audit
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The role of an Energy audit varies when it is integrated with different interfaces e.g. other
energy efficiency or environmental activities.  The weight of an energy audit in an
integrated context can typically be:

• 100% in an Energy Audit Programme
• 90% in energy labelling
• 30-40% in energy management
• 10-20% in environmental management systems

When an energy audit is applied as a part of some other audit or assessment, the question
is whether the application should be called an “energy audit” instead of some other audit
or assessment with an energy audit module. This depends on the scope and on the weight
of the actual audit work. If the work concentrates strongly on other issues, e.g. on the
condition of the mechanical and electrical systems (Condition Assessment) or on the
environmental issues in general, the term “module” should be used instead.

Although the module , if taken as a stand-alone action, fulfils the requirements of an
energy audit , there is a risk that if the weight of the module is relatively small in the
whole picture, the output can be quite far from what would be expected from a clean-cut
energy audit. Furthermore, if this module does not include the Core Audit, it is just some
kind of free-format consultant work.

The idea of the above described terms, definitions and principles on energy audits, basic
and application models and modules is to improve our understanding on the theme of
energy auditing. One of the most important choices when an energy audit programme is
developed is to decide what kind of energy audit models will be taken into use. To
continue with the emblems – if one needs to transport 6 persons and the “car” appears to
be a two-seater pick-up, some of the clients will not like the ride.

1.4 Energy Audit Programmes

The main goal of the country interviews was to locate energy audits and energy audit
programmes. During the interviews the Project Team found out that there are actually
three levels of approaches and therefore it became  necessary to clarify the terminology:
what is an energy audit programme, what is an other programme related to energy audits
and what is just an activity? In some EU countries the programmes are called Schemes or
Action Plans but still fulfil the common characteristics of  programme-level activities.
Figure 5 illustrates the hierarchy of programmes, environmental programmes, energy
efficiency programmes and energy audit programmes.
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Figure 5: Programmes and Activities

1.4.1 What is a Programme?

A Programme in general must have:

• a defined goal,
• a defined target group,
• published documentation and
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An Energy Audit Programme fulfils the Programme characteristics as shown
above and it
• Supports the national energy efficiency and management policy
• Has defined its goal as pointing out energy saving opportunities
• Has a budget and a structured subsidy/financing procedure
• Is widely accepted and aims for “the public good”
• Is centrally managed by a responsible body, an Administrator, and may incorporate a
non-profit accredited organisation, an Operating Agent, for programme operation

In some countries energy auditing can be operated under a subsidy policy or as a
campaign, but in these cases the activity doesn’t fulfil the programme criteria.

Energy Audit Programmes may have different names and titles, not necessarily pointing
to energy audits. For example a programme called “Energy Labelling” may be a clean-cut
Energy Audit Programme if the energy audits play main role in it , but equally just an
energy efficiency programme  if the labelling is based only on measured consumption or
on computer calculations.  In the first case the energy label is just one output of the audit
work.

The border between Energy Audit Programmes and other energy efficiency programmes
with energy audits is subjective and flexible. In an Energy Audit Programme other than
energy related aspects play a minor role and usually are supporting activities to actual
energy auditing. Typical supporting activities in an Energy Audit Programme are training
of maintenance staff, implementation of operational saving measures during the energy
audit, consultation on energy tariffs, etc.

The Project Team found a total of 16 stand-alone Energy Audit Programmes in 8 Member
States when interviewing the country experts.

1.4.3 Other Programmes related to Energy Audits

All other programme level activities that involve energy audits are defined as “Other
Programmes”. These programmes can be energy efficiency programmes or environmental
programmes or, at least in theory, even other non-energy or non-environmental
programmes. The aim of the project was not to study in detail the overall content of these
programmes but to locate the energy audits within them.

The Project Team found a total of 33 other programmes with energy audits, mostly under
the titles of  “environment”, “training” or “management”. Energy audits are  either
additional modules in these programmes or these programmes are  be used as “Carriers”
or marketing tools for energy audits. If a parallel energy audit program exists, the other
programmes may utilise it as a “Host Programme” and by this way give added value to
energy auditing also.
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1.5 Other Activities related to Energy Audits

In addition to programmes there is also a significant amount of so called “Other
Activities” that promote energy auditing in various ways. The Project team found a total
of 33 Other Activities related to energy audits. Because the main source of information
were the national authorities and experts, mainly dealing with programme level activities,
it is evident that the coverage of found Other Activities is good only in those countries
with energy audit or other programmes. Therefore is it realistic to assume that the actual
number of Other Activities in the Member States is even higher.

The main scope of an Other Activity related to energy audits may not be energy saving
but the audit has clearly visible part in it. The Other Activities can also be actual energy
audits but implemented though individual actors without a programme structure.

The Other Activities can be divided into the two following types:
• Activities promoting energy audits
• Commercial activities that include some kind of energy audits

The Administrator or the Operating Agent of an energy audit programme can have an
active role in promoting energy audits within several other activities that have a
connection to energy efficiency. Energy audits can be marketed as a module in
Environmental Management Systems within the EMAS or ISO 14 000. Still, the
conclusion was that these systems as such are not among Other Activities because they do
not require an energy audit to be implemented. The Voluntary Agreements on Energy
Conservation which have become very popular in the Member States in recent years are
very close to EMS in this perspective. In some countries energy audits are integrated into
the Agreements as one commitment or obligation.

An Other Activity related to Energy Audits can also be a clearly specified commercial
audit product or service that is marketed by private companies, utilities or other
individual actors (e.g. Air Audits applied to compressed air systems). These specific types
of auditing activit ies have standard procedures and fulfil therefore the definition of an
energy audit. The various unspecified commercial audits, where the main scope may be
energy saving but the content of the audit varies according to the client’s needs, are not
Other Activities related to Energy Audits because they do not fulfil the given criteria.
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2 ENERGY AUDIT PROGRAMMES – FEATURES AND EXAMPLES

2.1 Introduction

A number of interviews were made with energy audit experts throughout the EU and
Norway during the course of the AUDIT project. The interviews reflect different
approaches, combinations and ideas of organisational design and operation of energy
audit programmes. This chapter gives an overview of the things to consider and the range
of variety of the different aspects. The ideas can not usually be copied as such but need a
national application.

The aim of this chapter is to outline the different roles played in the different phases of
planning, managing, operating and evaluating an energy audit programme. The
organisational design of an energy audit programme is of particular importance since a
proper organisation forms the basis for successful implementation of all the other
programme properties as described in the following. The important message here is that
an Energy Audit Programme can be built up in numerous ways and several combinations
of the different program properties can be as effective. But there are also many
combinations of program properties and audit models that will lead to serious setbacks
and to non-cost effective and laborious applications. Good planning and thorough
analysis of the options and the consequences are warmly recommended.  

The audit programme properties discussed here are:

• key players in an energy audit programme
• legislative framework and incentives for auditing
• subsidy policy
• regulating the audit procedure
• training and authorisation of auditors
• auditors’ methodology
• monitoring of audit results
• quality control of audits
• interfaces to other activities

2.2 The key players in an Energy Audit Programme

There are always four key players in an Energy Audit Programme: the Administrator, the
Operating Agent, the Auditor and the Audit Client. The main roles of these players can
always be found although the border of the tasks between the players may be foggy and
definitely not cut in stone. There are several possibilities to combine the roles: the
Administrator can take care of the Operating Agent’s tasks and the Operating Agent can
act as the Auditor.

The General Model for Energy Audit Programme key players is presented in figure 6.
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Figure 6: The key players in an Energy Audit Programme and their roles

There is not one “state-of-the-art” way to set up the boxes of the key players or draw the
lines of actions and activities. Whether it is a good or poor programme structure, is
plainly a question of “does it work or not”. Depending on the targets set for the
programme and the national “environment” into which the programme will be applied,
different combinations may turn out to be the best options. The main function of this
model is to help the programme developer to realise the possibility for different
approaches or options and their consequences.  
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ADMINISTRATOR

OPERATING 
AGENT

ENERGY 
AUDITOR

AUDIT CLIENT

Financing

Financing

Laws,
orders,
acts

Rules,
guidelines

Guidelines,
quality
control,
training

Data

Monitoring
information

Monitoring
information

Audit work Marketing

Promotion



Energy  Audi t  Management  Procedures
PART I

16

Furthermore, the Administrator:

• Sets the Energy Audit Programme goals
• Has the authority to put officially into force the energy audit guidelines
• May provide subsidies for energy audits
•  promotes energy audits on a general level

Examples: In Finland the energy audit programme Administrator is the Ministry of Trade
and Industry. In Denmark the Administrator for the Energy Labelling and Energy
Management schemes is the Danish Energy Agency.

2.2.2 Operating Agent

The Operating Agent (OA) is responsible for the actual running of the Audit Programme.
The OA usually receives financing for its operations either from the Administrator or
from the auditors but other sources of financing are also possible. Furthermore the OA:

• Is usually a non-profit organisation (energy agency, energy office)
• Assists the Administrator in developing the Audit Programme
• Undertakes the monitoring of results, provides advice and training to auditors, takes

care of the quality control, etc.
• Takes care of the information transfer between the Administrator and the auditors

When an Energy Audit Programme is established, it is very important to acknowledge the
need for sufficient resources. The Operating Agent must have the staff and resources to
cover all the tasks related to operating an Energy Audit Programme. A full-scale energy
audit programme in general cannot be operated efficiently by only 1-2 people.

Examples: In Finland the Operating Agent for the energy audit programme has been
Motiva, a non-profit information centre for energy efficiency, since 1993. During year
1992, before the establishment of Motiva, the Ministry of Trade and Industry acted both
as the Administrator and the Operating Agent. In Austria ÖEKV (the Energy Consumers'
Association) is the Operating Agent and also the Energy Auditor for the ÖEKV Audit
Scheme.

2.2.3 Energy auditor

The Energy Auditor is normally a technical expert in energy end-use issues (electrical,
thermal or both) and is the one undertaking the actual auditing work in the clients’
buildings and companies. Furthermore the energy auditor:

• May be certified or authorised and trained by the Operating Agent to perform energy
audits

• Usually does audits to make business, but may also operate on non-profit basis
• receives financing from the Administrator, Operating Agent or the audit client
• Is responsible for the actual marketing of energy audits to clients

Examples: In many countries the energy auditors are consulting companies that have
specialised in energy audits. The Operating Agent and the auditor can also be from the
same organisation, e.g. in Belgium where the utilities act as operating agents and also
perform the auditing work.
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Comments: The energy auditor should always see the auditing as profitable business and
see locating energy saving measures as a challenge. Otherwise the commitment to
comprehensive work is questionable.

2.2.4 Audit Client

The Audit Client is the body, person or organisation that is responsible for the energy
costs of a building or an industrial site. The audit client expects to gain benefit from the
audit one way or another. Although the audit client is primarily interested in finding out
the financial saving potential of the site, there are other driving forces. The audit client
may combine energy audits to various different activities.

The client’s driving forces for the implementation of Energy Audits are:

• Need for cost savings and profit increase
• Market image of private businesses
• Well structured energy and facility management programmes
• National or regional energy and environmental policies

The benefits that the audit client can have from an Energy Audit fall into the following
categories:

• Financial benefits which contribute to the reduction of operating costs or the increase
of the profits of an organisation. These benefits are assessed against the cost of energy
saving opportunities in order to be properly considered by the organisation
administration on a scaled cost basis (housekeeping/low, medium and high cost
energy saving measures)

• Organisational benefits which assist the administration of a building or industrial site
to improve human comfort and productivity as well as process and product quality.
These benefits, which arise from the information provided to the site administration
on energy use and costs, reform the decision making process and may well have
financial implications too.

• Environmental benefits, which have an additional value, even outside the
organisation, by reducing CO2 -emissions caused by the on-site energy use. Such
benefits can meet national targets on CO2 reduction and fossil fuels conservation. The
increasing importance of environmental awareness on company images is has already
made this aspect almost “a cost of business” in some sectors.

Furthermore, the audit client:

• Receives information about the energy audit programme from the Administrator,
Operating Agent and/or the auditor

• Gives the auditor the information needed for doing the audit (consumption data,
building data, etc)

• May receive financing for the audit work from the Administrator or Operating Agent
• Is not usually an expert in energy issues

• May use the energy audit as a tool in energy management or as a complementary part
in an environmental management system

There should be an appointed contact person from the client’s side, responsible for energy
matters, who has the authority to initiate an energy audit.
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Examples: Usually the audit client has no connections to the Administrator or Operating
Agent, but sometimes the client can be a member in the auditors’ organisation (utility
clients in Belgium, ÖEKV members in Austria, Energy Efficiency Network in Norway).

Comments: The person responsible for energy matters should be in close contact with the
top-level management in order to have better involvement and commitment to energy
saving. The company or the facility should have an energy policy to have the full benefit
from the audit – commitment from top down is essential. The facility manager and the
maintenance staff should always be involved in the auditing process.

2.3 Legislative framework and incentives for auditing

In order to have an appropriate framework for energy audit activities, there is a need for a
political decision regarding what level of legislative measures should be introduced, if
any.

There are at least three levels for the legislative framework of Energy Audit Programmes
on how to introduce the energy audits:

Audits are
• Mandatory by law
• Promoted by subsidies or by fiscal incentives
• Voluntary, with no incentives, subsidies or support from the authorities.

When an Energy Audit Programme is established the Administrator has to choose at an
early stage whether sticks or carrots are the driving force or if the programme is trusted to
run on a voluntary basis. If audits are voluntary and not supported, they are usually
connected to other activities, such as environmental management, etc.

Examples: In Denmark energy labelling / energy auditing is mandatory by law.

Comments: A programme without subsidies or forcing (even secondary), purely based on
voluntary action, is very theoretical and not likely to be a success. If audits are voluntary
and there are no guidelines in an energy audit programme, no requirements can be set on
the quality of audits and no monitoring data is available to the Operating Agent or
Administrator.

2.4 Subsidy policy

If the Audit Programme is based on a subsidy policy, there should be a long-term
commitment from the Administrator to the subsidy policy. If rapid changes are possible
the audit clients can not be sure that there are subsidies available when they decide to
start an audit project. If the subsidy policy is very short sighted, the audit clients are in a
hurry to apply for subsidies and sensible scheduling and phasing of auditing activities
cannot take place. If  audits are subsidised, the subsidy policy should be clearly
introduced in the audit programme guidelines. In most countries energy audits are
subsidised (Belgium, Finland, Ireland, Austria, etc).
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The subsidy may be:

• A certain percentage of the audit cost
• A fixed, absolute amount of money per audit
• A percentage of the audit cost with a fixed maximum limit
• Calculated by using a formula, depending on several factors
• Connected to the implementation of the suggested saving measures (in this case there

may be different subsidies for different phases of the action)
• Totally connected to the implementation of the suggested saving measures

If the subsidy is:

• 100%, the auditors and audit clients don’t worry about the quality of the audit work
nor the audit cost. There is low level of commitment from the client’s side because
free work is not valued. Some clients might even consider free audits as a waste of
time

• 40-60 %, the subsidy makes the audit interesting to the client and gives the Operating
Agent the possibility to control the auditors’ work. This subsidy leads to a reasonable
commitment from the client’s side - they are willing to pay the remaining part only if
they seriously expect to get some benefit from the audit

• 0% , a major commitment is needed from the audit clients – or the audits have to be
mandatory by law

Subsidy schemes need an organisation to:

• Handle the applications for subsidies
• Provide service to the audit clients that are applying for subsidies
• Monitor the amount of money spent and do budget follow-up
• Take care of the payments – after the completion of the audit reports or after the

implementation of energy saving investments, etc.
• Estimate the costs-benefit ratio and estimate the energy savings achieved through the

subsidies

Examples: In many countries the subsidy is a percentage of the audit cost with a fixed
maximum limit. In Belgium (Walloon region) 75 % of the audit cost is subsidised by the
regional ministry when the suggested energy saving measures have been implemented.
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Comments: If the subsidy is linked to the implementation of the saving measures, the
audit clients may not be so keen on starting an audit project, because commitment on
major investments might be required. It is difficult to say which approach will give the
best results. The connection to implementation will unavoidably reduce the total volume
of energy audits, but will ensure that at least some of the measures will be implemented.
On the other hand, without the connection, the total auditing volume can be significantly
higher but the uncertainty on the implementation is also higher.

2.5 The audit procedure

The Project Team has defined the Audit Procedure so that it covers all basic actions from
the beginning of the actual audit work to the reporting and finishing of the project. The
procedure in practice varies according to the audit model in use and to the possible
application or interface, into which the energy audit is connected. The main objective of
regulating the audit procedure is to ensure the quality and conformity of the audits within
an audit programme.

Depending on the chosen energy audit model, the program structure and the subsidy
policy there are two steps before the audit project in practise exists

• Selecting the auditor and contracting the audit project
• Applying for the audit subsidy

The basic audit procedure includes usually the following main steps:

1. Start-up meeting
2. Collecting the basic data
3. Field work
4. Analysis of the collected and measured data
5. Reporting (to the client or both to the client and the Operating Agent)

After the basic audit procedure, there are usually at least the following two steps

• Applying for the payment of the granted subsidy
• Implementing some or all of the proposed energy saving measures

Whether these pre-audit and post-audit steps are within the audit procedure is a question
of individual application. The basic procedure is described in order to illustrate the steps
that all procedures should cover as a minimum content of an energy audit. Figure 7
presents the energy audit procedure followed in the Finnish Energy Audit Programme.
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Figure 7: The Finnish Energy Audit Procedure
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2.6 Training and authorisation of auditors

To ensure the proper quality of energy audits, training of auditors is required in most
cases, and a number of possible approaches exist. In some countries the training of
auditors is adapted to the experience of the auditor (Greece). In other countries the same
training is given to all, irrespective of the existing experience (Finland).

The basic education required of auditors applying for authorisation varies greatly. Some
countries have set strict rules on who may become an auditor, in other countries there are
no requirements. Usually a basic knowledge on energy use is necessary, sometimes with a
specific training or degree in mechanical, electrical or process engineering.

In general, the range of auditors’ training may be:

• No training, anybody may do audits – “the Wild West –approach”
• A short training period (1-2 days) is given on audit procedures
• Procedure training is given on audit procedures and also in some specific technical

sectors and areas
• “Thorough” training, which takes several months

With regard to authorisation, the audit programme administrator should decide whether
the authorisation is for a person for a company, if the authorisation covers one field (e.g.
mechanical or electrical systems) or two or several fields.

Other topics to consider may be

• are several auditors with different authorisations required in every audit
• is the authorisation valid only for a certain period or “forever”
• is the authorised person required in the actual auditing work or if a supervising role is

sufficient

The range of authorisation may be:

• No authorisation, anybody may do audits – “the Wild West approach”
• “Short lists” of selected companies with good reputation are given to audit clients –

the consultants are approved by the Operating Agent
• Certification of auditors through an unofficial authorisation process
• Official authorisation

Examples: Thorough training and official authorisation is in use in Greece. Procedure
training is given (among other countries) in Denmark and in Finland.

Comments: Efficient quality control on auditors’ work is possible when the auditors are
registered and have at least an unofficial authorisation.
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2.7 Monitoring of energy audit results

The term “monitoring” in general means measuring something and comparing the value
to set targets. Energy consumption is monitored to see the effect of the applied saving
measures.

 Monitoring and verification in connection with Energy Audit Programmes mean the way
the results of audits are collected and how this material is used in the development and
evaluation of the programme. The main reason for monitoring is to see what kind of
results can be achieved through energy auditing. The difficulty is in separating the
savings achieved through auditing from other improvements in energy efficiency
(changes in production, investments in new equipment, etc).

Full scale monitoring includes the collection of various data: audited building volumes,
energy saving possibilities shown in the audits, subsidies on audits, actual achieved
savings, etc.

The level of monitoring energy audits may range from no monitoring (just some random
cases and sample projects) to actual monitoring of savings achieved. The latter means that
the implementation of the measures is included in the audit procedure or that the audit
clients are obliged to report their actual energy consumption 1-3 years after the audit.

Other levels of monitoring and verification may be:

• ”Money spent”-monitoring includes the amount of money spent on subsidies
• Regularly repeated questionnaire and random site visits combined to the “money

spent”-monitoring - this requires a lot of Operating Agent’s capacity when the
questionnaires and checks are made

• Monitoring of saving potential found in energy audits - this means that the potential is
systematically collected from the audit reports

• Database for monitoring, with key figures from all audit reports fed into the database
– this means that all reports are filed and that the information is up to date

• Verification of actual achieved savings by follow-up checks – this includes follow-up
questionnaires, site visits and client interviews and requires a lot of the Operating
Agent’s capacity

Examples: In several countries there is only “money spent on subsidies”-type of
monitoring and there is no information available on actual savings or even on the found
saving potentials. In Denmark the data from the Energy Labelling audits is collected into
a database and updated after each repeated audit. In Finland an on-line monitoring
database system (“Moticop”) is used.

Comments: The “heavy” monitoring and verification gives the advantages of reliable and
on-line follow-up information, but works best in a small country where the number of
audits is not very high. If there are no guidelines to auditors, no quality control and no
monitoring , the audit programme is not likely to work very efficiently.
Monitoring of audit results is difficult if the role of energy audits in an activity is very
small. If there is no actual operating agent for the activity (like energy management) there
is no possibility for monitoring of audit results.
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2.8 Quality control on auditors’ work

Quality control may concern the audit project as a whole (including fieldwork, reporting
and implementation of suggested measures - according to procedure guidelines) or only
on selected parts of the audit (usually reporting).

The range of quality control on performed energy audits may be:

• No quality control
• Random checking or choosing selected audits for quality control
• 100% of audit reports quality checked by reading the reports
• Audited sites are visited and reports read to check if appropriate saving measures

have been suggested

The quality control may include checking that the project has been carried out according
to the audit programme guidelines, that the report meets the requirements of the audit
programme guidelines, that the technical content of the report is correct and finally that
the suggested saving measures are appropriate. If the audit procedure includes the
implementation of the saving measures, this phase should be included also in the quality
control.

The quality control produces:

• Feedback to the auditors
• Experiences on how the guidelines are interpreted
• Good case-studies of audit projects
• Information to the audit clients that the auditors’ work is reliable

Sometimes the quality control may lead to “punishing” auditors because of poor work
quality by cancelling their authorisation.

Examples: In Finland all audit reports are checked in order to find good case studies and
to eliminate poor audit quality. Feedback is given to all auditors. Auditors may be
requested to correct the report if guidelines are not fulfilled - they are not allowed to start
new projects until the report has been corrected. In Denmark about 10 % of the reports
are checked, the procedure includes site visits by the controllers.

Comments: If there is no quality control at all on the auditors’ work, no remarkable
results can be expected from the audit programme in the long run. Some critical or large
audit projects that fail can ruin the reputation of the whole Energy Audit Programme.

2.9 Auditor’s methodology

The auditors use different methods of work and different tools. It is the operating agent’s
decision if they provide the auditors with uniform tools, model reports, etc.

Fieldwork tools

Questionnaires, check-lists, tables for on-site measurements, etc. have been developed in
many countries to simplify and standardise the auditors’ work.
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Calculation tools

Computer tools for calculating savings are sometimes provided by the Administrator or
the Operating Agent.

Examples: "Motiwatti"  in Finland and “Mediademe” in France.

Reporting tools

Reporting tools are sometimes used when the reporting is simple or very light. A
computer tool can be used to produce the whole report or the appendix pages or tables to
the report.

Examples: Energy labelling report in Denmark. Energy inspection report in Finland.

Measuring tools

Measuring equipment (such as thermometers, air flow meters, data loggers, etc) may be
provided for auditors to rent. The equipment can be owned by the Operating Agent or the
Administrator.

2.10 Promotion and marketing of audits

Promotion and marketing activities are carried out collectively by the auditors, the
Operating Agent and the programme Administrator. The need for marketing is directly
related to the legislative framework of the Energy Audit Programme. A voluntary audit
programme works best if there are different activities that can be used as “Carriers” to
promote auditing.

The Administrator, assisted by the Operating Agent usually does promotion on a general
level. The Administrator gives a positive public image of the auditing activity whenever
dealing with the interfacing activities and audit clients. The “Carriers” are essential in
promoting energy audits. Voluntary agreements, EMAS and energy efficiency activities
in general could be used as carriers. The Administrator can do promotion work in
connection with seminars, meetings and training events.

The Operating Agent usually is in a position to meet audit clients and auditors – giving
information about the benefits of energy auditing is possible on various occasions.
Training of auditors and keeping them updated is very important for the marketing of
audits.

One of the Operating Agent’s responsibilities is to prepare marketing material for
auditors. The material may include brochures, supporting tools, etc., and may be
disseminated to the target groups through media, seminars, training courses, etc.

The Auditor, however, is in the critical position in marketing energy audits. The contact
between the auditor and the client is essential for the actual selling of the idea and
showing the benefits. The marketing material from the Operating Agent is very useful in
these contacts. Without serious marketing efforts from the auditors it is impossible to
have a successful audit programme.
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2.11 Barriers to successful Energy Audit Programmes

There are certain issues that can be barriers to implementing successful Energy Audit
Programmes, for reasons laying within the programme itself. This means that these
barriers may be overcome through proper design, organisation, and operation of the
programme.

• The audit programme administrator and the audit clients have different driving forces
– the aims and expected benefits don’t meet

• The audit clients are uncertain of audit subsidies in the long term
• The audits have a bad image because of e.g. lacking quality control
• Lack of information and poor communication between the different actors

Other typical barriers that are determined by reasons outside and beyond the Energy
Audit Programme:

• Low energy prices
• Energy is a marginal cost factor in the client’s business picture
• The audit client has no interest in energy efficiency because he is not directly

responsible for the energy bill, he does not pay for the energy he uses or his energy
consumption is not measured

• Economic recession – clients have no money for audits
• Economic revival – clients have no time for audits and get better value for their

investments elsewhere

Examples: In Finland the volume of energy audits decreased very rapidly when a boom in
economy started. The auditors were involved in design work; the building owners busy
with new projects and renovation.
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3 BASIC ENERGY AUDIT MODELS

3.1 Introduction

The main point in this chapter is give a good picture on the choices the Administrator or
the Operating Agent of an energy audit programme have to make when deciding what
kind of energy audit models will be taken into use. Whatever choices are made, there are
always some consequences that need to be understood and taken into account.

The properties of the basic energy audit models described in this chapter are based on the
experiences from different countries and have been discussed and agreed by the Project
Team. It is evident that some of the presented audit models already have more than one
commonly used name. The question is not whether an audit model will finally be named
as “Walk-Through Audit”, “Short Audit” or “Preliminary Audit”, because at national
level the different energy audit models will be named on national basis anyway. The basic
idea is to ensure that the scope, thoroughness and aim of a specific model is equally
understood. Also the meaning of the terms “energy audit”, “energy audit model” and
“energy audit module” needs to be kept clear in mind.

Some of the choices will also have an effect to programme level decisions. If the model
Selective Energy Audit or the model feature “ultra light reporting” are chosen, the quality
control of the energy audit reports on programme level will be pointless. On the other
hand the model feature “detailed reporting” and a good monitoring system could provide
the Administrator and the Operating Agent plenty of realistic and valuable information on
actual energy saving potentials.

In the following the principle ways of implementing energy audits are characterised as
Audit models by their aim, scope and thoroughness.

3.2 The Basic Energy Audit Models

An energy audit may cover a site or a building in various ways – the scope of audits may
be different. At the “narrowest” an energy audit covers typically only one specific system
(or a process) and at the “widest”, an energy audit covers everything inside the site fence.
Between these “narrow and wide ends” there are energy audits that deliberately ignore
some areas or issues.

The auditor can use “a fine or a rough comb” when looking for the saving potential – the
thoroughness of audits may be different. The thoroughness of the audit is connected to
the audit model, and is normally directly related to the time and cost spent on the project.

Energy audits are used for different purposes, either for pointing out the areas where
savings can be found or for describing in detail the actual saving measures so that they
can be easily implemented - the aim of the audits may be different. This aim may be
either scanning the areas of possible energy savings or analysing in detail the individual
energy saving measures.

These properties of energy audit models are illustrated in figure 8.
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Figure 8: The properties of energy audit models
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Audit Models. Within these two classes the different models have been specified
according to their scope and thoroughness. The different basic energy audit models,
described in detail later in this chapter are illustrated in figure 9.
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3.2.1 The Scanning Energy Audit Models

The main aims of a Scanning Energy Audit Models are to point out areas, where energy
saving possibilities exist (or may exist) and also to point out the most obvious saving
measures which are normally “good housekeeping” and other no-cost measures. Which
one of these possible approaches is the main aim, will finally be up to the Operating
Agent and the Auditor. The scanning audits do not go deeply into the profitability of the
areas pointed out or into the details of the suggested measures. Before any action can be
taken, the areas pointed out need to be analysed further. The reason why the scanning
audit report includes only a few suggestions that provide the client adequate information
for implementation, is the very limited budget which does not allow thorough analysis,
calculations or measurements.

The time spent on a scanning audit depends naturally on the site and its size. The time
spent on the audit itself is not a criterion to specify whether the model is a scanning audit
or the other basic option, an analysing audit. It is clear that auditing a small tertiary
building is a totally different challenge than auditing a large industrial site. Therefore the
scanning audit can be carried out in a few hours in a small site but it may as well take one
week at the other end of the scale.

Various energy consultation tasks can be very close to scanning audits, but should,
however, be kept separate if the mentioned model criteria are not fulfilled.

Walk-Through Energy Audit

A Walk-Through Energy Audit is a scanning model typically used in tertiary buildings
where the energy consuming systems are quite simple and the probable areas for potential
energy saving measures are known in advance. This model is also suitable for small and
medium size industrial sites if the production processes are not very complicated in the
sense of primary and secondary energy flows.

A Walk-Through Energy Audit
• Gives an overview of the energy use of the site
• Points out the most obvious savings
• Produces rough estimates of the obvious saving potentials
• Produces at least simple and brief documentation
• Points out the needs for next steps (supplementary “second-phase” audits)
• May include simple calculations
• May produce a rough consumption breakdown

Even if this type of energy audit may sound like an easy task, the audit should be
performed by a very experienced auditor if any results are expected. It is very typical that
the actual time on site is very limited and therefore the auditor is forced to make rapid
decisions on what is important or profitable and what is not. This judgement is possible
only by good experience. The client does not necessarily have any idea of what to expect
from the audit and may therefore be satisfied on whatever the auditor presents.
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The Walk Through Energy Audit has been used by ESCOs in the scanning phase of Third
Party Financing projects. After the Walk Trough Energy Audit the ESCO is able to
decide whether the site is a potential target for further actions or not – this means a
reasonable investment within the range of acceptable profitability.

Because the Walk Through Energy Audit is mainly used in sites where the technical
systems are more or less standard, experienced auditors are in most cases capable of
carrying out the work on their own. Like in all other energy audit models, the technical
maintenance staff will be interviewed as a source of information and someone must also
accompany the auditor in order to ensure access to all premises. There is, however, a
clear difference between this level of the client’s participation and of the client’s
representative being actually a member of the auditor team, which is essential in the
following energy audit model.

Preliminary Energy Audit

The scanning energy audit model for large sites in the process industry is called the
Preliminary Energy Audit. Although the main aim of the Preliminary Energy Audit is in
line with the Walk Through Energy Audit, the size and type of the site requires a different
approach.

In large industrial sites only some areas and systems can be listed in advance as the
probable sources for energy saving potential. Most of the work in the Preliminary Energy
Audit is in building up a reliable breakdown of the present total energy consumption and
defining the areas of the significant energy consumption and usually also of the probable
energy saving measures.

The Preliminary Energy Audit normally needs to be carried out by a team of experts.
Expertise is needed both on the auditing procedure itself as well as on the production
process. The Preliminary Energy Audit always requires committed participation from the
technical personnel of the site.

The Preliminary Energy Audit
• Is carried out by an energy audit team with experts in mechanical and electrical

systems and process energy use
• Requires strong commitment from the client’s organisation
• Produces a detailed breakdown of the total energy usage
• Points out the areas where supplementary “second-phase” audits are needed and how

they should be targeted
• Points out the most obvious savings
• Reporting is complete on the energy breakdown but brief on the recommendations

3.2.2 The Analysing Models

The analysing energy audit models can be divided into two subclasses according to their
scope: “horizontal” and “vertical” models.
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Figure 10: Vertical and horizontal audits
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System Specific Energy Audit

The aim of the System Specific Energy Audit is to find the energy saving potential of one
specific system, device, process, etc. The auditors are normally specialised on these
systems.

The System Specific Energy Audit
• Is carried out by system experts
• Concentrates strictly on the particular system, other systems are ignored
• Does not comment the total energy use of the site
• Produces a detailed description of the system
• Points out all profitable saving measures with alternative options concerning the

specific system
• May include a condition assessment of the system equipment
• Produces a detailed report on the specific system and its energy efficiency

The benefit of this audit model is that it is possible to have the best expertise on the work,
normally better than what an average auditor can provide. Some problems may arise in
the implementation of the suggested measures, especially in the industrial sector where
companies are not so eager to carry out individual measures but prefer a master plan also
for energy efficiency improvements. One good option is combine this kind of audit as a
sub-model with some more comprehensive audit models.

Examples: Pump Audit and Air Audit (Finland)

Selective Energy Audit

The Selective Energy Audit could in principle result in the same outcome with lower
audit cost as the following audit model (the Targeted Energy Audit), but in practice this is
very unlikely. For the Selective Energy Audit there are only general guidelines and
therefore the auditor will choose the level of approach, both in coverage and accuracy.
The word “selective” in this context means that he auditor has more or less a total
freedom to choose which areas will actually be audited - therefore the results depend on
the experience and attitude of the auditor as well as on the budget of the audit work.

The Selective Energy Audit (as it is mostly applied in practice)
• Gives the auditor the freedom to choose what technical systems and areas to audit

(this decision is usually made on site)
• Looks mainly for the major savings and does not pay attention to minor saving

measures
• Points out the most obvious saving measures
• Probably ignores some of the saving measures that would require more thorough

analysing
• Produces a report which is usually quite detailed when introducing the energy saving

measures that are found

This audit model is very cost-effective when used by neutral, target-oriented and
experienced auditors but may also, in the worst case, be real “cream skimming”. There is
always the risk that when something significant is found, the rest will be ignored. If the
auditor is representing a specific manufacturer or contractor, the main interest may be to
have a product or a system sold to the client and this issue guides the audit work.
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From the Operating Agent’s point of view this model is problematic because the quality
control on this kind of audits is very difficult. The Selective Energy Audit can be a good
option if the decision is deliberate, but if the Operating Agent’s aim was to achieve the
accuracy and balance of the Targeted Energy Audit, poor job has been made on the
guidelines.

Examples: The Austrian ÖEKV 5-day audits are of this type when the site is not very
small and simple.

Targeted Energy Audit

The content of work in the Targeted Energy Audit is specified by detailed guidelines
from the Operating Agent and therefore the auditors’ work is quite balanced between
different energy using systems. Giving detailed instructions means that most of the
systems to be covered by the Targeted Energy Audit are known in advance. The word
“targeted“ means in this context that the guidelines, set by the Operating Agent, may
deliberately exclude some areas. The reason for excluding certain areas may be that they
are known to be normally non-cost-relevant. Although the work is specified in the
guidelines, the Auditor and the Client have some freedom to choose how much time is
spent on an individual system - which is far from the total freedom given in the Selective
Energy Audit.

The Targeted Energy Audit
• Has detailed guidelines
• Excludes certain areas - the selection is done in advance by the Operating Agent
• Produces a consumption breakdown
• Includes detailed calculations on energy savings and investments
• Produces a standard report

A tertiary building is an example of a compact site (with more or less standard systems)
where this model is a good option. On the other hand the Targeted Energy Audit, where
the Operating Agent has in practice tied the auditors’ hands by detailed guidelines, is not
cost-effective in large sites in process industry. The only possibility to use this model in
large industrial sites would be by introducing sector specific guidelines, which can be
done but requires a lot of work.

It is not unusual that in an industrial facility the Production Manager is very reluctant to
let the auditors to check and analyse “his” process. By applying the Targeted Energy
Audit it is possible to have at least the rest of the systems audited, otherwise it might be
possible that no energy audits will be implemented. There may also be systems that
require such a deep expertise that there is no point in making the energy auditor analyse
the energy use of these systems. In a well-implemented Targeted Energy Audit the
auditor should, however, propose these excluded systems to be studied in the next audit
phases.

From the Operating Agent’s point of view the Targeted Energy Audit is always a risk if
the quality control is neglected. If there is no control on the auditors’ work, they may be
tempted to slowly move towards the Selective Energy Audit, because this model always
includes less work.

Examples: Industrial Energy Audit (Finland).
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Comprehensive Energy Audit

The Comprehensive Energy Audit covers all energy usage of the site, including
mechanical and electrical systems, process supply systems, all energy using processes,
etc. Some minor systems may be excluded but they should be really non-relevant in ratio
to the total energy consumption. This audit model can also be described as “everything
inside the fence” -model because the overall aim is to locate and specify all energy saving
possibilities within some range of profitability.

The starting point in this type of audit is always an analysis on the detailed breakdown of
the total consumption, normally a Sankey-diagram or a similar presentation. If the
processes are complicated (in the sense of primary and secondary energy flows) the
breakdowns should be presented process by process or even by sub-processes.

The Comprehensive Energy Audit
• Comments on all energy using systems specified by the guidelines- regardless if

savings are found or not
• Allows the auditor to neglect less important issues after the total energy balance has

been formed
• Points out all profitable saving measures (profitability criteria set in advance in the

programme guidelines e.g. by pay-back time)
• Includes detailed calculations on energy savings and investment costs
• Includes a full diagnostic assessment of each energy using system
• Produces a detailed consumption breakdown
• Introduces alternative saving measures
• Introduces the site, production and energy usage, consumption profiles and balances

in the report

The word “comprehensive” in this connection means that after the audit there are no areas
where the saving possibilities have not been looked for. However, in order to improve the
cost-effectiveness of the audit work, the auditors can decide how much time is spent on
each system or process. The clear difference to the Targeted Energy Audit is that the
Targeted Energy Audit deliberately ignores some areas that are known and specified in
advance and the Comprehensive Audit covers everything (in practice).

The Comprehensive Energy Audit is very suitable for most industrial sites, but not
necessarily very cost-effective in large sites of the process industry, if it is not applied
with the multi-phase audit feature described later in this chapter. This model also creates
a basis for a very standard and detailed reporting which brings some advantages to the
Operating Agent especially in quality control and monitoring.

Examples: Industrial Energy Analysis, Building Audit (Finland)

3.3 Features applied to Energy Audit Models

There are several features that can be applied to all energy audit models. The features are
mostly choices from the Administrator’s and the Operating Agent’s point of view, either
on the energy audit programme level or on the audit model level, or both.
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The main point is that by selecting and fixing a feature as the first step, the selection of
applicable energy audit models may be restricted and also some programme level
properties may be excluded. All options, choices and decisions within an energy audit
programme have consequences that should be noticed and understood.

Figure 11: Energy Audit Programme Properties and Audit Model Features

3.3.1 The time and cost of an energy audit

The cost of an energy audit is based on the auditors’ fee, the labour cost of the client’s
own personnel or both. The audit cost is typically a model specific feature but has a
strong connection to the subsidy policy on the audit programme level.

This chapter presents the four different options on how to specify the cost of an individual
energy audit. The subsidy policy itself is an audit programme property and is therefore
discussed in chapter 2.

Fixed time or cost

The cost of an energy audit can be based on a fixed time per audit or a fixed maximum
cost or it can be a combination of both. If the fixed time feature is added with a maximum
hourly or daily fee, the result is equal to a fixed cost. This option usually leads to easy
administration because there is no need to verify whether the cost is reasonable or not.
The problem is, however, that the budget is correct only for audit projects of a certain
size. In many cases the working time is either too limited or too loose. An option where
this feature may work well is to connect it to the Selective Energy Audit model where the
auditor can decide how the time is spent and on what.

Examples: The 5-man-day ÖEKV audits (Austria)

Energy Audit Programme

Programme properties:

- key players
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- audit procedure
- monitoring 
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- auditors’ training
- etc

Energy Audit
Model 1

Model
features:
- time and cost
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- time and cost
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- reporting
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Project specific cost with a maximum limit

The cost of an energy audit in this option is in practice always negotiated between the
auditor and the client and the disturbance of the market is therefore minimal. The
maximum cost limit set by the Operating Agent for subsidy policy reasons ensures that
the audit cost is reasonable and that the scope of work is restricted to the energy audit.
Without the limit the auditor and the client might be tempted to use the subsidy also for
other purposes, such as additional consulting services. The maximum limit needs to be
presented in the guidelines and given also model by model if several audit models are
used. Compared to the next option (project specific cost) the administrative work is
reduced because it is only necessary to control that the requested subsidy is within the
maximum limit.

There are several possible choices to specify the maximum cost limit. If the maximum
limit is set as a percentage of the annual energy cost, like in Finland, the audit cost will
easily be so high that in large sites of process industry the clients will take care of the
limiting. Therefore in many cases the industrial energy audits are in practice priced using
the project specific cost (described in the following) although the actual model feature is
“with maximum limit”.

Examples: All energy audit models (Finland), Utility audits (Belgium)

Project specific cost

If the auditor and the client are free to agree on the audit fee without any regulations, the
option is called the project specific cost. When using this option, the game is played
totally by the rules of the market place. If there is any effort to verify the reasonability of
the audit cost, the administration will be quite laborious and requires necessarily good
auditing experience from the Operating Agent. This option will inevitably lead to several
discussions between the Operating Agent, the auditor and the client on the reasonability
of the audit cost.

Bonus based fee

The auditor’s fee can also depend on the actual savings that are achieved in the client’s
energy costs. This kind of feature is more familiar in ESCO-operation and it is quite
rarely used in a normal energy audit programme. However, in a case, where the Operating
Agent or the Administrator cannot provide subsidies, this can be an option in the contract
between the auditor and the client. The Black Sea Regional Energy Centre, operating in
Romania and Bulgaria, has used a procedure very close to this.

3.3.2 The reporting of an energy audit

The reporting of an energy audit has two basic elements: the written energy audit report
and a presentation on the main results. An oral presentation may have a significant effect
on the implementation of the proposed energy saving measures. Even together with the
simplest energy audit model there should be some kind of oral presentation of the results.

The reporting of the energy audit procedure can be done in principle at three different
levels. The three options described in the following are also closely connected to the
thoroughness of the audit work as well as to the programme level properties of
monitoring and quality control.
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Ultra Light Reporting

Typical ultra light reporting usually is of the following types or a combination of them:
• A summary
• A check-list
• A statement

This type of reporting is very brief, focused and usually also very technical. It may
include simple graphs and tables and is suitable for the scanning energy audit models.
Also for very small buildings (like single-family houses in the residential sector) anything
heavier than this kind of reporting is overdoing.

Ultra light reporting concentrates strictly on the suggested energy saving measures
whereas the other options often describe the technical systems of the building. The
Operating Agent’s quality control on the auditor’s work is difficult because the report
tells very little of the site itself and its present energy use.

One special example or an application of ultra light reporting is an official or semi-
official energy certificate. The certificate is one compact way to present the results of an
energy audit but in this case a more complete report should exist also.

Examples: Energy Labelling for small buildings (Denmark)

Simple Reporting

Simple reporting
• Concentrates on the detected energy saving measures
• Includes descriptions of the proposed energy saving measures (savings and costs)
• Shows the present consumption figures
• Introduces the site very briefly

Compared to ultra light reporting the simple reporting gives the client a quite good
picture on the existing situation. It still does not go into the descriptions of the technical
systems but all suggested energy saving measures are presented at a level which gives the
client some concrete data for decision making.

This type of reporting is very suitable for small tertiary buildings where the total auditing
budget is very limited. At the audit programme level the quality control may be
questionable because this reporting does not show where the savings might exist, but only
describes the measures that have been found.

Examples: Energy Inspection (Finland)
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Detailed Reporting

Detailed reporting
• Includes a comprehensive description of the site (systems, operation, production)
• Presents a breakdown of the total energy consumption (e.g. Sankey diagrams)
• Introduces all profitable energy saving measures in detail, including some comments

on implementation, saving calculations, cost estimates
• Ranks the saving measures according to e.g. simple payback time
• Shows a comparison of the energy consumption data with statistical values,

benchmarking indexes, etc.
• Includes tables and graphs of measured values to improve the information value of

the report

This type of reporting is suitable for all analysing models. On the basis of the information
presented by detailed reporting, all the proposed energy saving measures can be either
implemented, or at least the decision of implementation can be made. All calculations are
presented with the corresponding basic criteria so that the applicability of the suggested
saving measures can be checked. One idea in this type of reporting is also that all
systems, where energy saving possibilities are commonly found, will be commented in a
way that both the client and the Operating Agent are able to check the thoroughness of
the auditor’s work.

Examples: Building Audit, Industrial Energy Audit, Post-acceptance Energy Audit,
Follow-up Energy Audit (Finland), Industry Audit (Walloon region, Belgium)

3.3.3 The phases of an energy audit

An energy audit project can be implemented in one or several phases. This model feature
should not be mixed with the number of site visits or meetings during one audit project or
with the normal continuous co-operation between the auditor and the client after the
completion of the report.

Single-phase Audit

The single-phase audit
• Is a continuous process within one contract from the beginning to the end
• Requires no decision-making by the client during the project
• Produces  one report at the end

The single-phase audit does not restrict the number of site visits, meetings or any contacts
between the client and the auditors. Nor are there any limitations on the time scale of the
project. All scanning models have the single-phase feature if they are applied in the audit
programme as the only auditing activity. If there is a possibility (within the audit
programme) to continue with some of the analysing models, then the applied model
feature is the multi-phase audit.

The benefit of the single-phase audit is, although the client has buy a slightly bigger
package, that the auditing process will go to the end on one decision. The more phases
and separate contracts there are, the more there are points where the client can decide to
stop the auditing process.
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This model feature is recommendable to most audit clients, but for the large sites of
process industry the multi-phase approach (introduced in the following chapter) is
definitely more cost-effective.

Examples: Energy Inspection, Building Audit, Industrial Energy Audit, Post-acceptance
Energy Audit, Follow-up Energy Audit (Finland)

Multi-phase Audit

The multi-phase energy audit consists of several independent phases. Each phase is
started with a separate contract and therefore the client can make a decision to stop the
process after each completed phase. The auditing of the site is completed when all phases
have been reported. The other possibility is that the auditing is finished when the client
decides not to have the following phase done.

The multi-phase energy audit is normally started with a scanning model in order to point
out the areas where the analysing models are needed. In some cases, where the need for
an energy audit is obvious, one analysing model may be launched immediately.

From the Operating Agent’s point of view the multi-phase audits need more
administrative work and may cause problems to the monitoring system at the energy audit
programme level. But the feature is definitely a good option if process industry is
included in the target groups.

The multi-phase energy audit can be implemented in various ways depending on the
selection of energy audit models and on the flexibility of the audit programme guidelines.
The applicability of the multi-phase energy audit is presented in figure 12.

The first basic approach is to have the first scanning phase followed by one or several
analysing models, each of which will comprehensively cover the system in concern.

The other basic approach, if the guidelines allow it, is to cover a system by several
successive and deeper-going analysing audits. If the processes are very complicated, this
can be justified to some extent, but there will always be the limit where the work is
already approaching design work. Whether design costs can be included in the audit cost
or not is up to the audit programme policy. The Operating Agent and the Administrator
should, however, understand the consequences of accepting the design costs – the total
amount of subsidies will easily be doubled by this decision.
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Figure 12: The applicability of the multi-phase energy audit.

To give one example of this feature: When a large process industry company starts
energy auditing within the frame of Finland’s Energy Auditing Programme, the auditing
is always started by applying the Preliminary Energy Audit model. The next phases will
be the Targeted Energy Audit model for the office building and the Comprehensive
Energy Audit models to cover the production buildings and processes as well as other
energy usage and energy production of the site. Furthermore, some specific systems (like
the compressed air system) would obviously be audited by System Specific Energy Audit
models as a sub-module within the Comprehensive Energy Audit.

Examples: Initial Energy Audit and Intensive Energy Audit (Germany), Process Industry
Energy Analysis (Finland).
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4 SITUATION OF ENERGY AUDITING IN EUROPE

4.1 Overview of energy auditing in Europe

In the beginning of this project the Project Team interviewed the energy audit experts and
responsible authorities from all Member States and based on the information received a
Country Report has been written on the situation of energy auditing in each Member State
and Norway. The Country Reports have been commented and verified by the interviewed
persons. In the project plan the main aim of the interviews was to find the state-of-the-art
procedures and success stories hopefully adaptable in other countries. During the project
the interviews turned out to have also another aim: to collect and spread information on
what kind of auditing activities there are in different countries.

The countries interviewed by the project task forces are shown in figure 13.

Figure 13: The countries interviewed by the Project Team.

The Project Team expected to find energy energy auditing activities in most countries but
the number and variety of programmes and related activities was a surprise.

Figures 14, 15 and 16 show the number of energy audit related programmes and activities
in the different countries. The individual programme names shown on these figures are
the activities that were presented at the Audit’99 conference more closely.

The figures show
• 19 Energy Audit Programmes in 8 countries
• 33 Other Programmes related to Energy Audits in 14 countries
• 33 Other Activities related to Energy Audits in 13 countries
• a total of 52 Programmes and 33 Other Activities related to Energy Audits

The Task Forces and
the Country Reports

Task Force C:
Motiva & RAMSE
(Finland)

Task Force A:
C.R.E.S (Greece)

Task Force B:
IFE (Norway)
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The 52 Programmes have a very different coverage - some of these programmes are
national, some regional and some very local programmes. Also the activities related to
energy audits may be on national level (e.g. energy management schemes) or on local
level (e.g. the energy efficiency activity of a city or municipality).

At Programme level, the ratio between Other Programmes and EA Programmes is
approximately 2:1 which strengthens the idea that in many countries energy saving or
auditing is not a “stand-alone-issue” but a part of a wider picture.

Figure 14:  Energy Audit Programmes.

Figure 15: Programmes related to Energy Audits.

Energy Audit Programmes in EU
and Norway

The Energy Audit Grant Scheme

Energy Labelling in Buildings
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Energy Auditing in Germany
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The Ecoprofit-scheme

Procedures, Programmes and Results

To stimulate Energy Audits in the SME´s
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Figure 16: Other Activities related to Energy Audits.

4.2 The country interviews

When the Project Team started the interviews, in some countries it was difficult to reach
the right contact. The information about energy auditing activities is not widely known –
not outside the country and sometimes not inside the country either. A low profile is
characteristic to energy auditing in most countries – which is surprising especially when
the results have been good.

In some countries it required quite a lot of work to establish the contacts to the various
energy auditing organisations (administrators and operating agents), as there have been
no international contacts and there was not much information available in the Internet or
in international publications. The Project Team is convinced that the information could
not have been obtained without the country visits and interviews - sending questionnaires
and exchanging information in writing is not as efficient as establishing personal contacts.

The number of interviews per country depended on the number of different audit related
programmes and activities in the country. The aim was to interview the administrator or
the operating agent of each clean cut audit programme and an energy agency or energy
efficiency center that has the overall picture about the other audit related activities. In
some countries all the information on a general level was available from one source but
getting more detailed information would have required several additional interviews
among regional or local authorities and organisations.

Other Activities related to Energy
Audits
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For example in Denmark the Energy Labelling scheme is administrated by the Danish
Energy Agency with Danish Technological Institute as the operating agent. By
interviewing these two organisations the relevant information on the scheme was
obtained. In Belgium for example the picture is more complicated: there are two regions
with different audit programmes and many cities and organisations run local auditing
activities. Interviewing the two ministries gave an overall picture but some additional
interviews might have been useful.

The interviews were also a good channel to distribute information about the on-going
SAVE-project and about auditing activities in other countries. Without an exception the
persons interviewed were interested in international auditing contacts, in the possibilities
for co-operation and in the results of this project. Many of the contact persons attended
the Audit’99 International Conference on Energy Audits.

4.3 Observations and conclusions

The figures above show that there is energy auditing in one form or another in almost
every country in Europe. The various programmes and activities have been developed
mainly on national or regional basis. The first energy auditing schemes date from the
beginning of the 1980’s but neither the experience of these activities or from the later
ones have been widely distributed as the international communication on auditing has
been negligible. This leads to the obvious conclusion that “the wheel has been re-
invented” in many countries without the information from the attempts of others doing
the same thing. It is surprising that information has not been available and that
information has not been looked for – until very recently.

The Project Team has not evaluated or ranked the energy audit programmes from
different countries to name the best programmes. It would be unfair to judge the good and
bad sides of the programmes based on the rather general information that was available.
There are reasons and causes to why certain decisions on the programme properties have
been made and it is very difficult for an outsider to judge these decisions. What works in
one country in a certain environment (legislative, administrative, commercial, etc.) does
not necessarily work in another country with a slightly different environment.

If there is one centrally administrated energy audit programme in the country (Finland),
other solutions with many regional or local programmes (Germany, Belgium or Austria)
seem odd and difficult to administrate. However, some things that may seem strange in
the eyes of a foreigner may be due to the historical development of the political and
governmental situation in the country.

The country interviews showed clearly that it is very difficult to get reliable and up to
date information if there are several programmes with several administrators in the
country. There seldom is any organisation that collects the information from the regional,
local, utility operated and other programmes. In this respect a single programme or at
least a centralised administration would be the ideal alternative.

The lack of reliable and up to date monitoring information surprised the Project Team. In
many countries there is only “money spent on subsidies”-type of information available.
The number of audits, audited building volumes, saving potentials found in audits, etc are
not commonly registered. Therefore the information on the efficiency of the various
auditing activities can not be showed directly in numbers.
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Although other energy efficiency activities are very important for the implementation of
energy audits, the meaning of audits can be very small in the total context. For example,
in Energy Management schemes energy audits are commonly used as one module among
other energy efficiency activities. Reliable and comprehensive monitoring information is
received mainly (if not only) from the clean cut Energy Audit Programmes.

Even without accurate monitoring information, energy auditing seems to be profitable
from the administrators’ point of view as well as from the auditors’ point of view –
otherwise so many audit-related activities would not have been found. In every country
there seems to be a group of consultants specialised in energy audits that consider this as
a good business. Clients in different target sectors are also interested in energy audits,
otherwise there would be no business. However, in many countries sticks or carrots are
being used.

The interviews showed that energy auditing is not something to export easily – there are
very few auditors operating across country borders. Some information transfer activity
and audit know-how export could be seen from the Member States to the Associated
countries. There have been several projects in the area launched by the World Bank or the
United Nations but these can not be considered as long-term programmes.
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5 AUDIT’99 INTERNATIONAL CONFERENCE ON ENERGY AUDITS

5.1 Background and aims

The SAVE-project “Energy Audit Management Procedures” gained a high interest among
all those organisations the project team met during the country interviews. Although the
project was not finished, it was clear that the audience interested in the outputs of the
project was much larger than expected. Therefore the project team decided to broaden the
originally planned workshop into an international conference. The workshop had
originally been scheduled to the end of the project for disseminating the results. However,
the Project Team decided to organise the conference at an earlier stage in order to obtain
some ideas from the conference participants to the project.

Motiva, IFE and C.R.E.S., responsible for implementing the “Energy Audit Management
Procedures” -project, established in the autumn of 1998 an Organising Committee to start
the preparations for the International Conference on Energy Audits. Mr Randall Bowie
from the Commission and Mr. John Newman from the IEA were invited to the
Organising Committee in December 1998. The chairman of the Organising Committee
was Mr. Erkki Eskola from the Finnish Ministry of Trade and Industry.

The aims of the AUDIT ´99 Conference were to

• provide information and experiences on state-of-the-art energy audit procedures and
programmes, including success stories from existing schemes
• present links between energy audits and related activities for improving energy
efficiency in the industrial, commercial and public sectors
• present the preliminary findings of the SAVE-programme project “Schemes for
Energy Audit Management Procedures” and other ongoing SAVE-projects related to
energy auditing
• exchange information about existing auditing schemes between EU Member States
and associated countries
• raise ideas and proposals for further national, pan-European and world-wide
development and promotion of energy audit activities

The  2-day conference  in Turku, Finland was organised by the Finnish Ministry of Trade
and Industry and Motiva, in close co-operation with the European Commission, the
International Energy Agency, IFE and C.R.E.S.  The AUDIT ´99 conference was one of
activities during the Finnish EU-Presidency.

The primary target audience for this event were national and European policy makers and
other organisations responsible for the co-ordination or development of national auditing
activities. About 80 participants from over 20 European countries took part in the event.
The majority of the participants were from ministries, national or regional energy
agencies and consulting companies.
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5.2 Conference programme

The conference programme included introductory remarks from the representatives of the
European Commission, the International Energy Agency and the Finnish Ministry of
Trade and Industry. The preliminary results of the SAVE-project on Energy Audit
Management Procedures were introduced briefly with an overview on energy auditing
activities in Europe and on the definitions on energy auditing.

The conference programme also introduced energy auditing activities and programme
management methods from several countries (7 presentations from country experts). In
the feedback forms the participants evaluated these presentations as the most interesting
part of the programme.

The conference included a working group session with parallel groups. The working
group session was arranged to give the energy audit experts from different countries a
chance to discuss topics that interest them all. The main aim of the working groups was to
raise ideas and proposals for further national, pan-European and world-wide development
and promotion of energy audit activities.

The topics of the working groups were:

• Financing and subsidy policies
• Integration of energy audits  with other government programmes and commercial
activities
• Promotion and marketing activities
• Monitoring and follow-up
• Training of energy auditors, quality control of audits
• Applicability of EU Member States’ energy auditing procedures and experiences in
associated countries

Each participant indicated on registration which group they wished to join. The working
groups had 12-20 participants, the Applicability-group being the largest.

The working groups produced:
• Information and data for the SAVE-programme project “Energy Audit Management
Procedures”
• Ideas for further development and co-ordination of national energy auditing activities
• Ideas for further international co-operation
• Suggestions for further EU and/or IEA activities

In the first working group session the problems, difficulties and obstacles in each specific
area were discussed. The chairman and secretary in each group started the discussion by
giving a short introductory remark. In the second working group session the answers to
the selected main questions were discussed. Solutions, possibilities for co-operation and
needs for further development were looked for. The chairman and the secretary of each
group prepared two or three slides for the whole conference audience about the
conclusions of the group.

All working group conclusions were published on the Motiva/Audit web-site after the
conference.
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5.3 General conclusions

These conclusions are based on the presentations given at the conference, including those
of the representatives of the European Commission and IEA. The discussions of the
conference working groups have also been summarised. Also the findings of the project
“Energy Audit Management Procedures” have been quoted.

5.3.1 Energy Auditing as an Energy Policy Instrument

The European Commission sees energy audits as an important instrument: Auditing is
consistent with the Community Energy Strategy and many member state schemes have
been successful. Therefore the European Community Strategy for Energy Efficiency
mentions Energy Auditing as one of the proposed measures. Many of the other proposed
measures are closely connected to energy audits – such activities as long term
agreements, energy certification, third party financing, etc have a clear link to auditing.

The International Energy Agency lists energy audits as one tool to enhance end-use
energy efficiency when aiming to meet the Kyoto targets. Many IEA member states have
already launched successful auditing schemes. The IEA role is in providing mechanisms
that could be utilised in international collaboration.

In the SAVE-project “Energy Audit Management Procedures” the energy audit experts
and responsible authorities were interviewed on the situation of energy auditing in each
Member State. The project team found a total of 53 programmes that are related to energy
auditing and 33 other activities that have a close connection to energy audits. Many of the
Member States’ energy policies mention energy audits directly, some indirectly.

Practically all Member States are or have been considering energy auditing as one way of
fulfilling the national policy and meeting the Kyoto targets. Several countries are in a
process of renewing or establishing an energy audit programme. Monitoring of results is
one of the key elements in an energy audit programme and many countries are interested
in developing a proper monitoring system.

The Audit’99 International Conference on Energy Audits pointed out the importance of
energy auditing as an energy policy instrument. Several of the conference working groups
produced conclusions that show the importance of the energy policy level – some of these
comments are introduced in the following:

The working group “Applicability of EU Member States’ energy auditing procedures and
experiences in the associated countries” discussed the problems caused by a limited view
in the national energy policy. In many associated countries the policy makers are not
aware of the Community policies and the benefits of energy auditing. Environmental
protection is often considered to be of major importance – and it is forgotten that
improving energy efficiency is one key element in it.

The working group “Financing and subsidy policies” concluded that energy audits and
other effective energy saving measures are needed in order to reduce CO2-emissions and
to meet the Kyoto targets. If energy auditing does not have the support of the national
policy and there is no subsidy policy (at least in the beginning) from the government
level, it is not possible to reach a sufficient auditing volumes so that the effects of the
audit programme would be of major importance.
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The working group “Promotion and marketing activities” suggests that international co-
ordination of policies is needed in order to promote energy audits on EU level.

5.3.2 Promotion of Energy Auditing

The European Commission sees good possibilities in promoting energy audits: the audit
programmes are complemented by several other programmes, audits are very flexible and
can be connected to various other energy efficiency activities.

The SAVE-project “Energy Audit Management Procedures” found several different ways
how energy audits are linked with other activities in many countries: voluntary
agreements, best practices, energy management, environmental audits, investment grants,
energy certification, etc. The problem with the various activities is that the results
achieved by energy audits can not be separated from the effects of other measures. A
clean-cut energy audit programme with an efficient monitoring system provides the best
follow-up information.

Several of the working groups in the Audit’99 conference brought up the conclusion that
energy audits need a “carrier” to promote the activity. The working group “Integration of
energy audits with other government programmes and commercial activities” concluded
that the carriers create the demand for energy audits among the different target groups.
The working group categorised the possible carriers into legal/obligatory measures,
voluntary measures, awareness activities, energy services and other activities. Voluntary
long-term agreements were seen as one of the most effective means for promoting energy
audits.

The working group “Financing and subsidy policies” came up with the opinion that
subsidies are essential for a successful energy audit programme – at least in the
beginning. The group named ESCO activity as a possible option but it takes a long time
to develop an efficient ESCO network. If audits are mandatory there is no need for
promotion but this alternative needs a heavy administration in order to ensure good
quality of audits.

5.3.3 Information Exchange

The European Commission shows a community level interest in energy audits for the
following reasons that are connected to the international exchange of information: Many
Member State schemes have been successful; the results are available and transparent.
The replication of these successful approaches is possible in other Member States. State-
of-the-art energy audit models have been developed and should be widely introduced also
in the Accession Countries. A co-ordinated Community Action is likely to give added
value to the national efforts.

The IEA provides the Implementing Agreement system as a possible platform for
international collaboration in this area. In this system some countries co-operate on a
subject that all of them find interesting and important.

The SAVE-project on energy audits has come to the conclusion that so far information
exchange on energy auditing has been occasional and limited, usually involving only
contacts between two countries. Some SAVE-activities related to energy audits have
brought up contacts on project group level. The interest towards international co-
operation and information exchange has increased when the Audit-project has progressed.
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The “rumour” of energy audit information being collected has spread and the project task
forces have had several contacts asking for information and advice. There is a clear need
for increased information exchange and the benefits of sharing experiences are obvious.

The Audit’99 conference participants and all working groups were unanimous when
bringing up the need for international co-ordinated information exchange. A clear
feedback from the conference was also that regular meetings of this kind should be
arranged every 1-2 years. Different channels for information exchange should be
established, such as for example a network for energy audit programme operating agents.
Especially the working group “Applicability of EU Member States’ energy auditing
procedures and experiences in the associated countries” discussed the urgent need for
disseminating information in Eastern Europe about the schemes and methods developed
in EU Member States. Assistance is needed in training, auditing methodologies,
introducing audit best practices, etc.

All working groups concluded that “duplicating the effort” in different countries could be
avoided by establishing effective internationally co-ordinated channels and forums for
information exchange on energy auditing topics.

5.3.4  Summary of conclusions

Energy auditing is one of the most cost-effective measures to improve energy efficiency
in industry and other sectors.

International co-operation, information exchange and co-ordination are needed in further
development and promotion of energy auditing activities.

One important forum to promote energy auditing among other things is the Energy
Efficiency Action Plan prepared by the European Commission. Information exchange
between EU member countries and non-member countries would be very useful.

On the IEA level the Implementing Agreement system may be one of the possible ways
to proceed.

National energy audit programmes should be developed in all countries.

Energy auditing can be promoted by legal and voluntary measures. Subsidies are often
needed at least in the beginning of the programmes. One effective way for the promotion
of energy auditing is also the concluding of voluntary long-term agreements for
promotion of energy efficiency.

Monitoring, follow up and assessment of the impacts of energy auditing activities should
be an essential part of all energy audit programmes.

5.4 Working groups’ conclusions

The conclusions of the six working groups of the Audit’99 conference are shown in the
Appendixes 1-6 of Part I of this Final Report.
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6 RECOMMENDATIONS

The main problem in the field of energy auditing is that there is no communication or
information transfer between countries - there is plenty of knowledge and experience on
energy audits but this information has not been available and similar things are being
developed in different countries.

The Audit’99 conference showed clearly that there is an need for an international co-
operation forum and channels for information transfer: in order to avoid “re-inventing the
wheel” information is needed on what has been done in the different areas of energy audit
programmes, how it has worked, what have been the problems, what could be done
differently, etc.

The Project Team and the Audit’99 conference participants suggest that a Network for the
Operating Agents of the different audit programmes should be established to encourage
international co-operation in the field of energy auditing.

This Network could
• Exchange experiences and ideas
• Disseminate existing information, tools, methods, etc.
• Develop together the areas that interest several participants
• Introduce commonly approved Best Practices to the Associated countries

This project collected information and experiences only from the Member States. There
have been energy auditing activities also in other countries, at least in the United States
and Canada. There are several IEA member countries that could add some valuable
information and experiences to the European forum – good ideas might also arise from
very (from the European point of view) exotic countries.  The Operating Agents’
Network could be later expanded into a world-wide network and include also these
countries.

The Operating Agents’ Network will certainly be able to discuss and analyse the
possibilities and added value of an EU co-ordinated energy auditing activity. A deep
evaluation is needed on the audit programme administration and the programme elements
that could be handled regardless of the special national applications. There are certain
areas (auditor training, development of auditors’ tools, etc) where an international scheme
is likely to give added value.

Energy auditing is a quickly developing area – the Country Reports completed in early
1999 are already out of date in about two years because many countries are closing old
audit programmes (Ireland) or starting new programmes  (France, UK). Also in the field
of other activities there are several schemes going on (Cleaner Production, Best Practice,
EMAS, etc.). Therefore a forum for up-to-date information should be established. The
annual (or continuous) updating of the country information could be among the tasks of
the Operating Agents’ Network members.
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This project has produced some definitions and models that have been introduced in this
report. The Project Team would like to see these models being widely approved and
maybe also developed further. The models should be so general and well-formulated that
they could be applied when an energy audit programme is being developed. The next step
from these definitions and models is a Guidebook on how to establish an energy audit
programme: what are the options at different stages of decision making, what things
should be analysed first, what are the least important issues, etc. This Guidebook for a
programme developer could bring up new points of view to consider and to prevent from
decisions that would probably lead to difficulties.

As a conclusion from the ideas discussed above, this closing project “Energy Audit
Management Procedures” should be followed by “Audit II”-project (maybe within the
SAVE-programme) to cover the following topics:

• Updating the country information shown in Part II of this report
• Finding practical tools and methods (in more detail than in this project) and analysing

their replicability in other countries
• Finding the organisations and contacts persons and scanning their interest to join the

Operating Agents’ Network
• Setting up the Network in a first establishing meeting
• Establishing a forum for information dissemination (OA’s Network home page)
• Evaluating the possibilities and added value of an EU co-ordinated energy auditing

activity
• Developing a Guidebook on audit programme development, programme

administration, etc based on the material created in this project
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FOREWORD TO PART II

 In the SAVE-programme project Energy Audit Management Procedures the energy audit
experts and responsible authorities from all Member States were interviewed. Based on
the information from these interviews, a Country Report has been written on the situation
of energy auditing in each Member State. The Country Reports have been commented
and verified by the interviewed persons. The aim of the interviews was to find the state-
of-the-art procedures and success stories, hopefully adaptable in other countries but at
least to present examples of several tested means.
 
 The Country Reports contain information about the national and regional energy audit
programmes and other activities related to energy audits. A diagram of each country
shows an overview of the different activities and their target sectors. The contact
information of the energy audit experts is included for each country.
 
 The work has been be carried out by three Task Forces, Motiva, IFE (Institute for Energy
Efficiency, Norway) and C.R.E.S (Center for Renewable Energy Sources, Greece), each
having extensive knowledge on energy audits and programme level approaches.
 
 Motiva has been responsible for the Country Reports of Austria, Belgium, Denmark,
Finland, Germany, Luxembourg and United Kingdom.
 IFE has interviewed Ireland, Norway, Sweden and the Netherlands.
 C.R.E.S has been in contact with France, Greece, Italy, Portugal and Spain.

Country Summaries and Reports
 
This catalogue introduces 16 countries.
Each country section includes
1. Summary 2-3 pages
2. PowerPoint “map”
3. Box for contact information of operating agents
4. Full Country Report
5. Audit’99 presentation (if any) on the situation of auditing in the specific country
 
 Austria
 Belgium
 Denmark
Finland
 France
 Germany
 Greece
 Ireland
 Italy
 Luxembourg
 The Netherlands
 Norway
 Portugal
 Spain
 Sweden
 United Kingdom
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AUSTRIA

SUMMARY

In the Austrian energy report 1996 following energy efficiency policy drivers are
emphasised:
• Development and assessment of low consumption and non-polluting driving systems
• Energy saving and efficient use of energy, especially in municipal buildings and

tourism and leisure centres, development of heat pump based heating systems
• Development and examination of solar low-energy-houses
• Possibilities for energy savings in households
• Demand side energy saving, Austria takes part in IEA’s “Demand-Side-

Management” project
• Increase the information flow for industrial process heat (e.g. by industrial energy

audits, branch concepts)

Energy Audit Programmes

There are no specific energy audit programmes.

Other Programmes related to Energy Auditing

Brach Concept Programme

The Brach Concept means that in a pilot study 10 to 15 companies of one sector/branch
are investigated in an energy audit, identifying their main energy relevant processes,
forming energy indicators and suggest energy saving measures. The results from these
pilot cases are spread to the sector companies encouraging them to similar actions. The
concept introduces best practises within the branch increasing also the awareness for
rational use of energy.

The Austrian Chamber of Commerce operates an “Economical Promotion Institute”
(WIFI Ö). The administration of the energy audits to different industrial sectors is done
by the regional Ecological Enterprise Advising-offices of the WIFI together with regional
energy agencies and the Chamber of Commerce. The Branch Concept has been adopted
in several Ecological Enterprise Advising-offices of the WIFI. The offices collect the data
from the pilot projects and develop a branch-oriented energy plan for the use of all
enterprises in this branch.

ÖEKV Energy Audit Programme

The Austrian Energy Consumers Association (Österreichische Energiekonsumenten
Verband ÖEKV) has made a contract (Werkvertrag) with the Ministry of Economic
Affairs about guidance and information targeted to industrial companies in energy
intensive branches. The ministry provides funding for the energy audits carried out by
ÖEKV, for the client company the audit is free.
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The ÖEKV audit takes 5 man-days per company and concentrates on the typical saving
measures and on pointing out the needs for further investigations. These ÖEKV audits
were at first targeted to large companies (with an energy consumption of more than 50
TJ) but later also smaller companies (with consumption of more than 20 TJ) have been
included in this service.

Other Activities related to Energy Auditing

ECOPROFIT Programme

The ECOPROFIT programme is an ECOlogical PROject For Integrated environmental
Technology which is targeted to industry. It focuses on preventing pollution, with
efficient use of energy being one of its elements. The company analyses its environmental
impacts and use of energy (by energy audits) and sets targets for improvement.

The ECOPROFIT started in Graz and the City of Graz has financed the development of
the programme and the financing of the Environmental Protection Office (EPO). Now it
has spread out to several other cities (e.g. it is a module within the ECO Business Plan
Vienna) and regions. It involves always a regional or a local authority and one or more
consultants. Especially this combination turned out to be a success factor.

In a company ECOPROFIT is usually a one-year programme. It consists of basic
education to the company people - a series of nine workshops in which all companies
participate. Usually the workshop participants are the responsible people for
environmental or waste issues. The AMS (Arbeitsmarktservice) has started granting
subsidies for participating companies by accepting the workshop costs as further training
of employees.

The workshop programme ends with the conferring of the ECOPROFIT awards. In order
to achieve the award the companies must document their environmental achievements
and include them in an environmental programme for the following year, outlining the
improvements (including energy saving measures) to take place. There is monitoring by
the ECOPROFIT commission whether the companies have carried out the projects they
intended for the year.

ÖKO-Audit

The ÖKO-Audit is an environmental audit according to EMAS funded by the state
(Ministry of Environment) The audit points out improvements in waste handling, raw
material conservation, and energy being one of the issues. 167 industrial sites have
already been registered.
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BRG Imst Project

The project BRG Imst started when the pupils in the city of Imst designed an energy
programme for their school with the help of an energy expert as their teacher. In the
following step the problem areas of heat and electricity supplies of the pupils’ homes
were analysed in a simple energy audit. Then the project team designed energy saving
programmes for five Tyrolean communities. Due to many positive reactions the project
was introduced as a model for others to do the same all over Austria. So far 25 schools
have adopted the idea, implemented the project and further developed individual
programmes.

PREPARE Programme

PREPARE is an acronym for “Preventative Environmental Protection AppRoaches in
Europe” which is an European initiative within the framework of EUREKA. The
objective is the propagation of methods for avoiding industrial waste. The PREPARE-
programme deals mainly with environmental issues, energy being just a part in the
scheme, the programme is targeted to large companies.  The PREPARE procedure has
been defined the Ministries of Environment and Science and Research. The state
government (Ministry of Environment, Youth and Family) grants the company to pay the
consultant (for energy audits, etc.) and to subsidise the company for their own work.
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Industrial plants
with high energy intensity

Private service sector

Public service sector

Blocks of flats

Small residential
buildings

Energy Audit Programmes in Austria

Branch
Concept

ÖEKV-
Audits

Ecoprofit

PREPARE, ÖKO-
audit, etc

BRG-Imst

Energy Audit Programme

Other Programme related to Energy Auditing

Other Activity related to Energy Auditing

SME’s

Large industrial
plants

General information about energy
audits in AUSTRIA
Organisation E.V.A

Energieverwertungsagentur
Person Otto Starzer
Address Linke Wienzeile 18
City A-1060 Wien, Austria
www www.eva.wsr.ac.at

ÖEKV-Audits in AUSTRIA
(Energiewirtschaftliche Betriebsberatung)
Organisation Österreichischer
Energiekonsumenten-Verband
Person Peter Lucny
Address Museumstrasse 5
City A – 1070 Wien, Austria
www -

Branch Concept in AUSTRIA
(Branchenkonzepte)
Organisation WIFI Österreich

Person Herbert Waginger
Address Wiedner Hauptstr. 63
City A-1040 Wien
www www.wifi.at

ECOPROFIT in AUSTRIA
(ÖKOPROFIT)
Organisation City of Graz, A23,

Amt für Umweltschutz
Person Karl Niederl
Address Griesgasse 11
City A – 8020 Graz, Austria
www www.graz.at/umwelt
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COUNTRY REPORT

Comments to text

Peter Lucny, ÖEKV
Otto Starzer, EVA

Background and present National Policy

Previous activities

No information available.

Present national policy

In the Austrian energy report 1996 following energy efficiency policy drivers are
emphasised:
• Development and assessment of low consumption and non-polluting driving systems
• Energy saving and efficient use of energy, especially in municipal buildings and

tourism and leisure centres, development of heat pump based heating systems
• Development and examination of solar low-energy-houses
• Possibilities for energy savings in households
• Demand side energy saving, Austria takes part in IEA’s “Demand-Side-Management”

project
• Increase the information flow for industrial process heat (e.g. by industrial energy

audits, branch concepts)

 Energy Audit Programmes

None.

Other Programmes related to Energy Auditing

The Branch Concept for industry

The Brach Concept means that in a pilot study 10 to 15 companies of one sector/branch
are investigated in an energy audit, identifying their main energy relevant processes,
forming energy indicators and suggest energy saving measures. The results from these
pilot cases are spread to the sector companies encouraging them to similar actions. The
concept introduces best practises within the branch increasing also the awareness for
rational use of energy.
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The Austrian industry is organised in country-wide national “umbrella”-organisations
such as the Austrian Chamber of Commerce (Wirtschaftskammer Österreich, WKÖ). Its
industry section is divided into 22 technical departments. The departments have different
global tasks, including energy. The chamber has a regional structure with 9 regional
(“Länder”) organisations. The Chamber of Commerce also operates an “Economical
Promotion Institute” (WIFI-Ö) with special national programmes for trade and industry,
such as financing and co-ordination of energy efficiency programmes. Some regional
WIFIs have special offices for Ecological Enterprise Advising (Ökologische
Betriebsberatung). These offices have activities in the industrial sectors with the title of
Branch Concepts and finance interested companies to investigate their energy situation.

In 1993 the Upper Austrian regional government created an energy plan. Several concrete
goals were set to be reached by the year 2000. Based on the set goals a clearly defined
action plan was developed which is now being implemented according to timetable. The
scheme includes legal, regulatory and financial measures and activities in the field of
information and training. The Oberösterreichische (O.Ö.) Energiesparverband  (the
regional energy agency) is developing programmes to implement the energy plan,
including programmes for private households, public bodies, trade and industry.

In 1994 the Chamber of Commerce and the regional energy agency initiated energy
efficiency programmes for numerous sectors of trade and industry. This involved the
local WIFI-organisation and the Ecological Enterprise Advising-office of Upper Austria
in the project.  This was the start of the Branch Concept energy audits.

Today the Branch Concept has been adopted in several Ecological Enterprise Advising-
offices of the WIFI. In addition to Upper Austria, also Salzburg and Steiermark have
taken responsibility for a number of industrial branches. Activities to this direction have
been taken also in Tirol, Voralberg and Vienna.

Programme goals

On the national level no concrete targets exists, however the regions are free to set some,
e.g. for the energy plan of Upper Austria the following goals were set in 1993 to be
reached by the year 2000:
• decrease the use of energy for heating rooms and warm water by 20%
• increase the share of renewable energy sources to 33 % (from 25 %)
• double the percentage of biomass and solar energy
• reduce the specific industrial use of energy by 20%

The Branch Concept energy audits aim to fulfil a part of the last goal.
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Target sectors of the Energy Audit Programme

The Branch Concept Energy Auditing Programme is targeted to services and industrial
sector buildings and processes.

The Branch Concept covers today
• metal industry
• joineries
• brick and ceramics industry
• sawmills
• plastic industry
• butchers
• bakeries
• office buildings
• hotels and restaurants
• supermarkets
• nurseries
• hairdressers
• printers
• laundries
• gardeners
• additional sectors are under preparation

Administration

The administration of the branch concepts is done by the Chamber of Commerce (the
regional Ecological Enterprise Advising-offices of the WIFI) together with regional
energy agencies. The WIFI offices collect the data from the pilot projects and develop a
branch-oriented energy plan for the use of all enterprises in this branch.

Essential for successful implementation of the programme are information dissemination,
marketing and increasing awareness. The Chamber of Commerce and some regional
energy agencies have taken several dissemination activities.

Financing

The local Ecological Enterprise Advising-offices of the Chamber of Commerce deal with
the financing of the Branch Concept energy audits. The cost of the audit is the price of 5
man-days per site. The audited company pays the consultant and gets 50 % of the audit
cost as a subsidy. The budget comes from a national fund administered by ÖKK coming
from the Ministry of Environment and also regional sources.

Monitoring

The monitoring of the industry sectors energy audits consists of collecting the sector data
from the pilot plants and distributing the Branch Concepts to the companies in the
specific sector. This dissemination is done by the Ecological Enterprise Advising-offices
of the Chamber of Commerce.
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Energy Audit Models

The different phases for developing a branch concept:

1. The pilot companies are contacted via their branch representatives and asked to
participate in the branch concept. The companies have no costs, however, they have
confirm their willingness to pay for their own working time and to supply data.
After they signed an agreement an energy consultant analyses the company’s energy
situation (performs an energy audit). Data sources are energy bills, existing
measuring protocols, unit parameters e.g. power, new measurements and talks with
the customer. This information is used to form the energy indicators, which are
checked on plausibility.

2. Mid-term meeting:
In this meeting the project team the energy consultants report about their experiences
with data collection and related problems. The identified indicators of the individual
Starting phase:
The core team (Chamber of commerce, Ecological Enterprise Advising-office,
regional energy agency) chooses potential branches concerning their energy intensity,
amount of members and model character. In a next step the branch representatives
(Fachgruppen, Innungen, etc.) get involved and with their co-operation the project is
started.

3. Creating the project team:
The core team together with the branch representatives and 2 to 4 energy consultants
for the project team.

4. Kick-off Meeting:
At the Kick-off meeting the project team collects existing information and
experiences to be used in the course of the project. A draft list of energy indicators
and potential pilot companies are derived.

5. Pilot checks / audits:
pilot companies are compared and checked. The list of indicators is up-dated due to
the availability of data and meaningfulness. If necessary further indicators are derived
from a second site visit. Measures to achieve energy and cost savings are presented,
examining their usability for the branch concept.

6. Presentation of the draft branch concept:
A first proposal for a branch concept is presented to the members of a specific
branch. Their experiences, comments and critics are integrated in the final version.

7. Final meeting:
Here the final editing of the branch concept is done, together with the co-ordination
of PR and dissemination of the consulting know-how.

The project duration is between 4 and 7 months.

Auditing volumes

No data available.

Results

The results of industrial branch energy audits can be evaluated by the saving potentials
reported in the audits and by the status of implementation reported by the clients. Data on
actual measured savings has not been collected.
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The potential for the pilot cases in metal industry was 25 % in energy and 20 % in costs,
the range being from 6 % to 53 %.

For the brick and ceramic industry the corresponding figures were 11 % in energy and 30
% in costs. The average payback time for investments was 4,4 years.

Training and authorisation of the auditors

The auditors in the Branch Concept are private consulting companies with “good
reputation”. When a company takes part in the Branch Concept, it can choose the
consultant independently, considering quality and price.

The Chamber of Commerce is in principle in charge of the quality control of the audits.
The routines for quality control are being developed.

Success stories

ÖEKV Energy Audits to industry

The Austrian Energy Consumers Association (Österreichische Energiekonsumenten
Verband ÖEKV) is a country wide independent organisation founded by the Austrian
Industry Association (IV) and the national Chamber of Commerce (WKÖ).

ÖEKV
• provides energy information and energy consulting to its members
• protects the members’ interests against authorities and other organisations
• supports and promotes energy efficiency activities through its network
• serves its members in all problems concerning energy; technology, energy law,

promotion, contracts, etc.
 

 ÖEKV provides the following services to enterprises
• reduction of energy demand and consumption
• optimised contracts and energy prices
• energy substitution
• comparison of energy costs
• economical calculations concerning energy saving investments
• audits and assessment of proposals
• replacement and revitalising of small and medium size hydro power plants
• new technologies and more efficient manufacturing technologies

In the beginning of the 1980’s ÖEKV made a contract (Werkvertrag) with the Ministry of
Economic Affairs about guidance and information targeted to industrial companies in
energy intensive branches. The ministry provides funding for the energy audits carried
out by ÖEKV, for the client company the audit is free. The company does not have to be
ÖEKV member - the audit service is available to all companies.

Additional subsidies for energy saving investments (10…30 %) are available from a
national fund administered by ÖKK (Austrian Kommunal Kredit) for certain branches of
industry. The budget for this fund comes from the Ministry of Environment.
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Programme goals

See national energy policy.

Target sectors of the Energy Audit Programme

The ÖEKV Energy Auditing Programme is targeted to industrial sector buildings and
processes.

These ÖEKV audits have been made since 1981. At first they were targeted to large
companies (with an energy consumption of more than 50 TJ) but later also smaller
companies (with consumption of more than 20 TJ) have been included in this service.

The ÖEKV audit covers the heating energy (for heating, hot water and processes) and
electricity use - water use will certainly be a part of the audit in future.

Administration

The administration of the ÖEKV audits is done partly in ÖEKV and partly in the energy
section of the Ministry of Economic Affairs. The Ministry provides the funding for the
audits, ÖEKV does the audits and reports of the results to the Ministry.

Approximately 5 persons in ÖEKV are involved in this work.

Financing

The ÖEKV-audits are free to the client company. The free audit consists of 5 man-days’
work.

The Ministry of Trade and Industry provides ÖEKV with a yearly sum of 650 000 ATS to
cover the cost of the audits.

Monitoring

The results of the audits are reported by ÖEKV to the Ministry of Economic Affairs.
There is no follow-up system for checking the implementing of the suggested
improvements.

ÖEKV is planning to improve the monitoring of the audits. Follow-up data on actual
savings will be collected in the future.

Energy Audit Models

The audit per company takes 5 man-days and concentrates on the typical saving measures
and on pointing out the needs for further investigations. This type of free audit can be
done only once to a company, further consulting work is based on normal fee.

For the ÖEKV audits there are no different audit models. Energy concepts to companies
are done as normal consultant service.
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Method of work:

Introduction to the consultation:
1. Pre-selection of companies from the ÖEKV database according to energy

consumption criteria or deposited wishes from the companies.
2. Contact with energy representatives by letter, fax and telephone
3. First talks on site to check possibilities and extend of the consultation. In case of

sector-specific actions the consultations are free of charge. Request for co-operation
with company staff regarding working time, data material, company visit for data
collection.

Consultation:
1. Analysis of the energy situation by collecting of papers about energy consumption,

outlines, schemes, networks of cables and pipes. Reporting of the energy flow and the
nominal values of the equipment. Organisation of measurement or read out of long
term observation. Survey of user habits and process schemes. Assessment of
efficiency and age of energy transformation technologies.

2. Creation of characteristic indicators for a internal comparison with other companies
using better technologies or procedures.

3. Meeting with the energy representatives to focus the next measures
4. Calculation of the cost effectiveness (pay-back time) of the proposed measures based

on all cost parameters.

Conclusion:
1. Report on all energy saving potentials, the data and block diagram find out,

comparisons. Propose of pest practice and stressed by the economic calculations.
Setting of a priority catalogue for a possible implementation.

2. Discussion of the results
3. Invitation to experience exchange meetings in 1- or 2- day seminars
4. In case of sectoral actions writing of a interim report with analysis for energy saving

potentials, consultation frame and suggested measures after 15 consultations
5. Final report with complete reporting and analysis.

Auditing volumes

More than 400 ÖEKV audits have been made since 1981. In 1997 27 companies were
audited. The identified energy savings were 3,3% of the total energy used.

Results

The results of the ÖEKV energy audits can be evaluated by the saving potentials reported
in the audit reports. Data on actual measured savings has not been collected. Summary
data is collected and analysed by ÖEKV.

In the beginning of the 1980’s in the first audits the saving potential was high. The
expected savings of 20-30 % in total energy were met on average. Now many companies
have been audited and the energy efficiency in industry has increased so, that the saving
potential in the last few years has been remarkably lower. The companies won’t do any
improvements which have a longer (more that 2 years) pay-back time.
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In 1997 the ÖEKV audit was done in 27 companies. The total energy use of the
companies was 864,1 million kWh. A saving potential of 28,6 million kWh/a (or 26,1
million ATS) was pointed out. This represents an average saving of 3,3 %. The required
investment was about 68 million ATS with a payback time of 2,6 years.

Training and authorisation of the auditors

The ÖEKV audits are done by the staff of ÖEKV. There are 4-5 consultants in ÖEKV
doing the audits. The consultants have special fields of experience (heating, electricity,
gas, etc.). Usually the audit is carried out by a team of two experts, the expertise of the
team members varies according to need.

The consultants are experienced in the field of energy efficiency. They are continuously
trained to the newest knowledge. ÖEKV arranges yearly several training sessions to its
members on various energy-related topics and therefore the latest knowledge is always
available to the auditors.

Success stories

Other Activities related to Energy Auditing
ECOPROFIT

The programme Ecoprofit is an ECOlogical PROject For Integrated environmental
Technology. It is targeted to industry. It focuses on preventing pollution, with efficient
use of energy being one of its elements.

Ecoprofit is based on a three-way partnership between the participating companies, a
consulting group and the Graz local authorities. The main co-ordinator is the
Environmental Protection Office (EPO) of the city of Graz. The main consultant is
STENUM. As Ecoprofit has become more and more popular, several consultants have
joined to cover the different subject areas.

The Ecoprofit is targeted to all companies, irrespective of size and branch. At present the
number of participating companies is about 50.

The origins of Ecoprofit date back to 1991 when five companies in the city of Graz joined
the project. At first the main focus was on in-depth analyses of the material flows of the
companies. In 1993 the programme was organised for the first time on a workshop basis,
providing “help for self-help” education including supporting consulting and case studies.
In 1994-95 Ecoprofit in Graz was started in full scale and the programme was in its
present form.

Ecoprofit has also spread from Graz to all over Austria. It first spread to the City of
Klagenfurt, then to the municipalities Dornbirn, Bregenz and Wolfurt. Also Vienna took
Ecoprofit as a module within its ECO-Business Plan Wien. With Ecoprofit
Bregenzerwald and Lower Austria the programme developed from the communal to
regional level. Ecoprofit has also been adopted abroad, eg. In Czech, Slovak, Brazil, etc.

The combination of programme actors, local authorities, consultants and companies has
been very different in all cases, but the programme itself suits well to be trasferred to
different circumstances.
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In a company Ecoprofit is usually a one-year programme. It consists of basic education to
the company people - a series of nine workshops in which all companies participate.
Usually the workshop participants are the responsible people for environmental or waste
issues. The workshops take place every month. The participants are also given homework
for the next session. The training in these workshops and the following consulting service
is given by private consultants who are specialised in Ecoprofit.

A simplified version of the workshop part has been developed to very small businesses,
which allows participants of small companies to benefit form the same methodology.

The workshops are arranged locally or regionally for companies in a certain area. There is
no national activity.

The workshop programme ends with the conferring of the Ecoprofit awards by the City of
Graz. In order to achieve the award the companies must document their environmental
achievements and include them in an environmental programme for the following year,
outlining the improvements to take place. The award is granted for one year. There is
monitoring by the Ecoprofit commission whether the companies have carried out the
projects they intended for the year.

The companies that have participated in the workshops and got the award, together with
the City of Graz and STENUM, form an Ecoprofit Club. They meet four times a year and
discuss current issues. As a part of this group some companies prepare Eco-Audit
certification (ISO 14000 or EMAS).

An Ecoprofit yearbook is published every year with the general information about the
programme, a summary of the participating companies’ data and a one-page introduction
of all the companies that have been awarded that year and of those belonging to the
Ecoprofit Club.

Programme goals

Ecoprofit’s overall objectives are to strengthen the economic situation of companies by
introducing pollution prevention and with that to improve the ecological situation of the
region towards a sustainable regional development.

Although Ecoprofit covers mainly environmental issues, very remarkable savings are
expected from energy and water savings.

Target sectors of the Programme

The Ecoprofit programme is targeted mainly to SME’s but is open to all companies not
depending on company size or branch. There is a special scheme for very small
enterprises.

Administration

The EPO (Environmental Protection Office) of the City of Graz is responsible for the co-
ordination and controlling. The EPO also contributes in terms of substance, especially in
legal matters. It is instrumental in the preparation, verification and organisation of the
Ecoprofit awards to companies.
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There is an EPO or an office with similar tasks in every city which takes care of Ecoprofit
actions. There is no national organisation to co-ordinate all Ecoprofit-activities in Austria.

Financing

The City of Graz spends yearly about 220 000 ecu on Ecoprofit. So far the City of Graz
has invested a total of 730 000 ecu on the programme. This includes the development of
the programme and the financing of the EPO services in Ecoprofit.

In other cities the financing of Ecoprofit comes from local budgets.

The participating companies pay the course fees for the workshops, which is between
about 1400 ecu and 4400 ecu depending on the size of the company. If the working hours
of the companies were included, their contributions to the programme would be about
585 000 ecu every year.

The AMS (Arbeitsmarktservice) has started granting subsidies for participating
companies by accepting the workshop costs as further training of employees. The AMS is
a local or regional organisation. The subsidy is limited to 66 % of the company’s cost.
AMS gets its funds from taxes and unemployment funds.

Further subsidy is available from ÖKK for planned improvements, the maximum being
30 % of the investment cost or 300 000 ATS.

Monitoring

The local or regional EPO collects the data from the Ecoprofit companies / the companies
report their results to the EPO. There is no monitoring on national level.

The results are presented locally or regionally yearly in the Ecoprofit yearbook.

Energy Audit Models

No specific energy audit models have been defined within Ecoprofit.

Auditing volumes

At present the number of participating companies is about 50.

In the early days of Ecoprofit most of the companies were manufacturing companies, at
present the participants are mainly from the service businesses.

The character of the Ecoprofit programme limits the number of newcomers to 15
companies per year. The EPO’s objective is to increase the number of Ecoprofit
companies to 100 by the year 2000.

Results

There is no summary data available on national level.

In 1996 11 new companies took part in Ecoprofit in Graz and 9 got the award. 20
companies took part in Ecoprofit in earlier years and now were members of the Ecoprofit
Club.
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These 29 companies from Graz have altogether 15 300 employees, the smallest with 15
employees and the biggest with about 4 000.

Summary data of 29 companies (1996) / both newcomers and club members

Saving Unit Present value 1996 Planned in 1997
Raw material t 2341 785
Solvents t 183 28
Residual waste t 389 615
Dangerous waste t 591 91
Paper and
cardboard

t 435 0

Plastics t 88 8
Used material t 210 560
Water m³ 171 650 77 460
Electricity MW

h
5 084 389

Heating energy MW
h

13 088 2 656

Gas m³ 1 104 500 251 600
Oil t 70 0

At least 55 % of the suggested measures have a payback time of less than two years. 20 %
of the suggested measures refer to the energy consumption of the companies.

The Ecoprofit companies had by 1996 already implemented 280 of the suggested
measures and planned to do 180 more in 1997.

Results of Ecoprofit in Lower Austria (NÖ):

The 10 companies in Lower Austria have the following environmental and energy
savings.

Saving in Total amount
Raw materials 3.800 t
Solvents 67 t
Waste 1.347 t
Dangerous materials 6.660 l
Heat 4.400.000 kWh
Electricity 156.100 kWh
Water 7.215 m3

Transportation 650.000 km

Investments needed to obtain the savings are 26 Mio. ATS, the yearly cost savings about
8,4 Mio. ATS. Energy relevant measures had in average a share of 20% of all measures.

Public budget for Ecoprofit in Lower Austria region 735.000 ATS / year.
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Training and authorisation of the auditors

The Ecoprofit consultants form a team of experts with the knowledge in electricity use,
heating systems, environmental issues, etc.

STENUM has been involved in Ecoprofit since the beginning and provides coaching for
new cities and regions joining the programme.

Success stories

The success of Ecoprofit has attributed on one hand to the programme design and on the
other hand to the motivation of the programme actors as well as of the participating
companies. It is essential that the local authorities are actively involved in the programme
to provide the networking across different sectors of society - this is necessary to the
long-term success of the programme.

Ecoprofit  has proved to be adaptable to different circumstances with different
programme actors.

The yearbook published in Graz is a good way of showing the results as well as the
intentions and plans. The companies seem to be proud of their award and want to show
their name with the Ecoprofit-label.

ÖKÖ-Audit

The ÖKÖ-Audit is an environmental audit according to EMAS funded by the
state(Ministry of Environment, see above) The audit points out improvements in waste
handling, raw material conservation, etc.with energy being one of the issues. 167
industrial sites have already been registered.

“BRG Imst” for schools

The project started when the pupils in BRG Imst designed an energy programme for their
school with the help of an energy expert as their teacher. In the following step the
problem areas of heat and electricity supplies of the pupils’ homes were analysed in a
simple energy audit. Then the project team designed energy saving programmes for five
Tyrolean communities. The main part (including data collection and processing) was
done by the pupils. The team also learned about renewable energy sources, heat
production and energy saving measures. The first phase ended with municipal
exhibitions, consulting sessions and discussions. Local authorities started to implement
several recommendations pointed out in the simple audits.

Due to many positive reactions the project was introduced as a model for others to do the
same all over Austria. The project was continued by another 7 schools in Tyrol,
Vorarlberg and Vienna. Based on project experiences a comprehensive documentation
was collected, including all steps of the project process, documents, questionnaires and
computer programmes. The project manual was created and internationally published
within an OECD research programme. It is now available for all schools in Austria.

So far 25 schools have adopted the idea, implemented the project and further developed
individual programmes.
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PREPARE

PREPARE is an acronym for “Preventative Environmental Protection AppRoaches in
Europe” which is an European initiative within the framework of EUREKA. The
objective is the propagation of methods for avoiding industrial waste. The PREPARE-
programme deals mainly with environmental issues, energy being just a part in the
scheme.

The PREPARE procedure has been defined the Ministries of Environment and Science
and Research. The programme is targeted to large companies. The state government
(Ministry of Environment, Youth and Family) grants the company 1000 000 ATS to pay
the consultant 500 000 ATS (for energy audits, etc.) and to subsidise the company with
500 000 ATS for the work of 1 000 000 ATS. The PREPARE-project in a company takes
about one year.

In 1997 in 8 PREPARE-companies about 200 improvements were made, investments of
60 million ATS produced a saving of 22 million ATS in energy, waste, material, etc.
costs. Four of the 8 companies continued to an environmental management system
according to ISO 14 000, EMAS or Responsible Care.

EMAS

Since 13 July 1993 the Council Regulation (EEC) No 1836/93 of 29 June 1993 allowing
voluntary participation by companies in the industrial sector in a Community Eco-
Management and Audit Scheme (EMAS) has been in force. The objective of the scheme
is to promote continuos improvements in the environmental performance of industrial
activities.

The Federal Environmental Agency Austria established, revises and updates the list of
registered sites and the list of accredited environmental verifiers. The updated list of
registered sites is published by the European Commission in the Official Journal of the
European Communities each year (the list of accredited verifier: every six months). Both
lists contain codes for the description of the industrial activities in accordance with the
classification of economic activities in the European community (NACE rev. 1) as
established by Council Regulation (EEC) No 3037/90.

Companies wishing to become EMAS-certified, can hire an accredited environmental
consultant, who undertakes the audit according to EMAS regulation. Subsidies of up to
500.000 ATS (according to the size of the firm) are available from a fund administered by
ÖKK (Österreichische Kommunal Kredit) with a budget from the Ministry of
Environment.

167 companies have been registered so far.
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AUDIT’99 CONFERENCE PRESENTATION

Herbert Zloebl, CPC Austria, Graz

"Energy Auditing and Environmental Management in Austria:
The ECOPROFIT-SCHEME"

1 Introduction

Since about ten years Graz carries out a program for a sustainable development of the city
and its companies.

The focus of the program is “ECOPROFIT”, an ecological project which stimulates
environmentally friendly production.

Economy, science and municipal representatives work together in order to realise the
goals of ECOPROFIT. Science operates as initiator for the municipal cooperation project
between economy and the public authorities.

The success rate of ECOPROFIT impresses:

Since 1991 approximately 185 companies in Graz from 31 various fields of industry,
about 20.000 employees and a turnover of all in all 45 billion of ATS have carried out
about 1.000 ECOPROFIT measures. That way economies in costs of 270 million ATS
(with public support of Graz of about 20 Mio ATS) were reached.

The money which was economised that way has been invested to a large extend in
innovative processes which again led to a 40 per cent increase in turnover of the
ECOPROFIT companies within the past three years.

This environmental program earned reputation and recognition all over Europe. Among
others ECOPROFIT was awarded the European environmental prize “Sustainable City
Award 1996”.

The biggest success Graz ever reached with ECOPROFIT was the invitation to present
itself as worldwide honoured sustainable city on the Millenium World Exhibition in
Hannover.

2 The ECOPROFIT scheme

The ECOPROFIT program starts once every year.

In ten one day workshops consulter and representatives of the companies taking part
together check the possibilities of savings in energy, material and waste.

After completion of the program the companies are honoured with the “ECOPROFIT
Company Award”.
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The competence of the consultants and the municipal representatives contributes a lot to
the success of the program.

The ECOPROFIT Academy in Graz is a competence and intelligence center for the
training of certified ECPROFIT consultants and municipal representatives.

After successful certification the consultants are officially entitled to advise companies in
their region on the ECOPROFIT program.
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The training seminars are structured in various modules.

Teleteaching, telelearning as well as Internet events will open the ECPROFIT Academy
to an international public.
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BELGIUM

SUMMARY

In Belgium energy policy objectives at national level were defined in the Government
Statement of May 1988. The major themes are to create a wide geographical
diversification and balance, to ensure a stricter management of energy distribution, to
strengthen the rational use of energy and to place special emphasis on the environment.

In 1994 the Belgian national programme for reducing CO2 emissions was approved . The
target is to reduce total CO2 emissions by 5% between 1990 and 2000. The 1990 level of
CO2 emissions was 109,5 million tonnes. In December 1997 the Belgian government
made the commitment to reduce greenhouse gas emissions by 7,5% between 1990 and
2010.

Since 1989 the regions have been responsible for some specific areas of the Belgian
energy policy such as the rational use of energy and renewable energy sources. Following
the reform of the Belgian state, the Flanders region, Walloon region and Brussels-Capital
region have full responsibility for energy efficiency and related R&D activities. Co-
operation among the three regions and some international activities are carried out in the
form of a co-ordination group.

Energy Audit Programmes

Energy Audit Programme (Untitled) in Flanders

Programme development is done by VIREG. VIREG (Flemish Institute for the Rational
Use of Energy) is a co-operation platform between the energy producers, the energy
distributors and the consumers. The VIREG secretariat is established at the Ministry of
Flanders.

Electricity distribution companies perform energy audits in industry, in public and private
service sector and in households. The electricity consumers pay 0,01 BEF per kWh
purchased which is collected into a fund. The fund is used for Rational Use of Energy -
activities. The energy audit subsidies are paid from this fund.

The Economics administration at the Ministry of Flanders administers energy audits in
industry. For medium size and large companies the subsidy is 10% of the audit cost. For
small companies the subsidy is 50%, with a maximum of 500.000 BEF per project, if the
advice is given by an approved auditor.

A tax deduction of 13,5% is also possible for energy savings investments in the industry.
This reduction in taxes is meant to promote the implementation of the savings suggested
in the audits.

Energy Audit Programme (Untitled) in Wallonia

The department Technologies, Recherche et Energie in the Ministry of the Walloon
region co-ordinates the promotion of energy efficiency in Wallonia. In energy auditing
the department is responsible for programme administration and operation  (development,
follow-up and marketing).
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The Ministry of the Walloon region finances Energy Audits in industry. The contents of
the audit are not strictly specified. The 75 % subsidy of the audit cost is paid to the client
company when the saving measures pointed out in the audit report are at least partly
implemented.

Other Programmes related to Energy Auditing

There are no programmes closely related to energy audits.

Other Activities related to Energy Auditing

Flanders

Regional Development Companies

Flanders has in each province a Regional Development Company. One of the employees,
the energy consultant, in each development company is dealing with energy saving
matters (Energy Cell) and helping industrial companies to apply for subsidies for audits
and energy saving investments.

Option 7 Programme

The Environment, Nature, Land and Water Management Administration of the Ministry
of Flanders has started a campaign targeted to municipalities in order to take care of the
environment and to improve energy efficiency. If the municipality signs the so-called
Option 7 dealing with energy, it is possible to receive a subsidy from the Ministry for
implementing energy audits and energy efficiency measures.

Wallonia

Energy kiosks

The Ministry of the Walloon region co-ordinates the operation of 13 Energy kiosks (Les
Guichets de l’énergie) in the region. The kiosks aim is to give information and to educate.
Their services are mainly targeted to households and very small SME’s. The services of
the kiosks are free and available to everyone on demand. The kiosks do simple energy
audits for residential buildings using a software tool. The energy kiosks offer advice on
energy saving measures and estimate the payback times.

Energy Managers

The Walloon Energy Office supports the training of Energy Managers that is arranged by
Institute Walloon, a non-profit consultant and “Architecture et climat”, a department of
the University of Louvain-la-neuve. Nearly one thousand employees of various public
organisations but only very few from industry have taken part in a training session. The
training is being more and more organised around a project that the trainee is fostering in
the organisation where he is an energy manager.
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Walloon Region Energy Audits for
industry in BELGIUM

Organisation Ministère de la région
Wallonne

Person Claude Rappe
Address Av Prince de Liège 7
City B – 5100 Jambes, Belgium
www www.mrw.wallonie.be

Flanders Region Energy Audits for
industry in BELGIUM
(Energieaudit en energieadvies)
Organisation Ministerie van de Vlaamse

Gemenschap
Afdeling Natuurlijke
Rijkdommen en Energie
Vireg Programmasecretariaat

Person Ann Collys, Nadine Dufait
Address Markiesstraat 1
City B – 1000 Brussel, Belgium
www www.vireg.be
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COUNTRY REPORT

Comments to text

Nadine Dufait, Ann Collys, VIREG
C. Rappe, Ministere de la region Wallonne
Francis Ghigny, Institut Wallon
Hubert van den Bergh, VITO

Background and present National Policy

Previous activities

No information available on previous energy auditing activities.

Present national policy

In Belgium energy policy objectives at national level were defined in the Government
Statement of May 1988. The major themes are to create a wide geographical
diversification and balance, to ensure a stricter management of energy distribution, to
strengthen the rational use of energy, and to place special emphasis on the environment.

In 1994 the Belgian national programme for reducing CO2 emissions was approved . The
target is to reduce total CO2 emissions by 5% between 1990 and 2000. The 1990 level of
CO2 emissions was 109.5 million tonnes. In December 1997 the Belgian government
made the commitment to reduce greenhouse gas emissions by 7,5% between 1990 and
2010.

Since 1989 the regions are responsible for some specific areas of the Belgian energy
policy such as the rational use of energy and renewable energy sources. Following the
reform of the Belgian state, the Flanders region, Walloon region and Brussels-Capital
region have full responsibility for energy efficiency and related R&D activities. There are
differences in orientations among the regions and in the objectives as well as measures
used. The Belgian government pays attention to the co-ordination of the regional
incentives. Co-operation among the three regions and some international activities are
carried out in the form of a co-ordination group.

The rational use of energy budget is made on regional level.

The municipalities are under the supervision of the regions. Initiatives in the energy
conservation field come from the regions, but the municipalities are usually in charge of
carrying out the plans. The decentralisation of the demand-side policy at regional level;
the federal government having responsibility for strategy aspects, supply-side policy, and
energy tariffs; have created a relatively complex situation in the country.
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 Energy Audit Programmes

Electricity distribution company Energy Audits in the Flanders region

VIREG (Vlaamse Instelling voor het Rationeel Energiegebruik or in English Flemish
Institute for the Rational Use of Energy) is an organisation in the Natural resources and
Energy Division in the Ministry of Flanders. VIREG is a discussion forum for the various
parties involved in the field of rational use of energy. VIREG has a steering committee
with members representing energy producers, energy distributors, energy consumers and
the authorities.

VIREG collects information about the energy consumption and saving potential in the
various sectors, looks for actions and means to reduce energy consumption, builds a
network to disseminate information, co-ordinates energy saving activities, etc.

In energy auditing VIREG co-ordinates the auditing activities of its members and takes
part in programme development. VIREG also follows the results from the audits and
points out areas of particular interest.

One of the activities encouraging to energy savings in the Flanders region is the auditing
programme supervised and marketed by VIREG as the operating agent. The actual
auditing work is done by the energy distribution companies.

Programme goals

To reduce energy consumption, promote energy efficiency and to point out actual energy
saving measures according to the national policy. Peak shaving is also in the interest of
the energy distribution companies.

The programme started in 1996.

Target sectors of the Energy Audit Programme

Public and private service sector, industry and households..

Administration

Administration of the audit programme is partly done by the VIREG-secretariat
(development, guiding, marketing) and partly by the electricity distribution companies
(development, marketing, technical advice, monitoring). VIREG follows the audit
programme but the actual monitoring of results is done by the electricity distribution
companies.
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Financing

Electricity consumers pay a certain percentage in their electricity price (1 cent per kWh)
which is collected into a fund. From this fund subsidies for energy audits are available.

For the public sector the subsidy is 100 % of the audit cost if the electricity distribution
company performs the audit.

In the tertiary sector and in industry a subsidy of 50 % is possible for a quick (walk
through type) audit, the maximum sum being 7.000 BEF. In industry and the tertiary
sector also a thorough audit is possible. The audit can deal with the building and its
systems or processes. The audit could be either a general audit or an audit concentrating
on a certain theme (variable speed drives, lighting, control of heating plant, etc).

The client company can get a subsidy of 50% of the audit cost from the electricity
distribution company, with a maximum of 150.000 BEF for a general audit and 100.000
BEF for theme audits. The audit can also be carried out by other companies than utilities.
The auditor must, however, ask for the approval of the electricity distribution company.
The auditors must also send the note and the result from the audit to the electricity
distribution company.

For schools and hospitals a specific arrangement is made. For schools the subsidy is
100% if the electricity distribution company performs the audit. For hospitals the subsidy
is 50%. If the most economic measures are implemented the subsidy becomes 100%.

Monitoring

The local energy distribution companies are responsible for the monitoring of the results.
The largest electricity distributor in Belgium is working on a monitoring system. The
results of all audits will be collected into a database when the system is ready.

Energy Audit Models

The auditor checks the most common saving measures and calculates the saving potential
in electricity and heating energy.

The quick energy audit is completed in 1-2 days and is basically a walk-through audit.

The thorough audit takes 1-2 weeks or even longer, depending on the amount of
measurements done during the audit.

There are no official rules or guidelines of the contents of the audit or the audit report.
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Auditing volumes

In the Flanders region the number of audits done by the electricity distribution companies
is:

Audits in 1996-97 Audits in 1998
Tertiary sector
&
Industry

 362 136

Public sector  267 112
Residential
sector

- 48

Results

Centrally collected information of the results of the audits and saving potentials, etc does
not exist yet because there is no regional monitoring system yet. The local electricity
distribution companies have the results but no summaries are made on regional level.

Training and authorisation of the auditors

Some electricity distribution companies employ own auditors. Other auditors can also
execute audits, after the approval of the distribution companies.

Energy audits for Industry in the Walloon region

The department Technologies, Recherche et Energie in the Ministry of the Walloon
region employs 35 energy specialists. The department co-ordinates the promotion of
energy efficiency in Wallonia. In energy auditing the department is responsible for
programme administration, development, follow-up and marketing.

In the Walloon area as well as in Flanders a subsidy is possible for energy saving
investments in industry. This 13,5 % reduction in taxes is meant to promote the
implementation of the saving measures suggested in the audits.

As other activities run by the Ministry of the Walloon region, the following can be
mentioned:
• The AGEBA Programme provides subsidies of 30 % for investment costs in the public

sector
• The ECHOP Programme provides subsidies of 20 % for energy saving investments

schools and hospitals in the private sector
• The EPEE Programme is targeted to public road lighting and finances energy saving

improvements

Programme goals

The audit programme in the Walloon region is one activity to fulfil the requirements set
in the national policy.
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Target sectors of the Energy Audit Programme

Mainly industry but actions have been taken also in the public sector.

Administration

The audit programme administration, development and follow-up is done in the
department Technologies, Recherche et Energie in the Ministry of the Walloon region.

Financing

The region offers subsidies of up to 75% of the cost of energy audits, and of promotional
activities for energy management. The subsidy is only handed out if the audit is followed
by investments.

A total of 8 million ECU has been used for these purposes for the last 5 years.

The explanation of why no more money has been used for this is that some companies,
probably, are not aware of the subsidy. One barrier can also be that the audit must result
in actual energy saving investments. Last year the subsidy has mainly been used in the
chemical, mechanical, food and dairy industry.

Monitoring

The quality of an audit report is checked in the Ministry when the audit client applies for
the subsidy. The content of the audit is not fixed and may vary according to the client’s
needs. The suggested saving measures are checked in the Ministry. When the subsidy is
paid, the Ministry records the results of the audit.

Energy Audit Models

No fixed audit models or reporting formats in use. Different ways of energy potential
scanning are used. The Ministry recommends that all the energy flows of a company are
shown in the report and that a consumption breakdown is made.

Auditing volumes

No data available.

Results

No data available.

Training and authorisation of the auditors

The consultants performing audits are specialised in energy saving projects and usually
also specialised in a certain target sector (industry or service sector).

In industry the energy auditor should not be from the audited company.
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Success stories
 
 No information available.
 

Other Programmes including Energy Audits
 

 None.
 

Other Activities including Energy Audits

Regional Development Companies in Flanders

Flanders has in each province a Regional Development Company. The purpose of these
companies is to help in the Flanders regional development. The companies establish
contacts between suppliers (industrial companies) and consumers, organise workshops
and distribute publications.

Since 1997 one of the employees, the energy consultant, in each development company is
dealing with energy saving matters (Energy Cell) and helping industrial companies to
apply for subsidies for audits and energy saving investments.

Energy Kiosks in Walloon Region

The Ministry of the Walloon region co-ordinates the operation of 13 energy kiosks (Les
Guichets de l’énergie) in the region. The kiosks run public awareness campaigns, arrange
workshops and education trips, gives advice on subsidy systems, etc. The first kiosk was
established 10 years ago, now the 13 kiosks employ 27 people and 2 people in the
administration.

The kiosks aim is to give information and to educate. Their services are mainly targeted
to households and very small SME’s (bakery or barber’s shop). The services of the kiosks
are free and available to everyone on demand. The kiosks give out small books (general
and specific) on the rational use of energy. Specific and technical information is also
available if needed.

The kiosks do simple energy audits for residential buildings using a software tool. The
building owner provides the information about the wall structures, heating system, etc.
and the computer tool calculates the standard consumption and energy performance. The
energy kiosks offer advice on energy saving measures and estimate the payback times.

Municipal “Option 7” in Flanders

The Environment, Nature, Land and Water Management Administration of the Ministry
of Flanders has started a campaign targeted to municipalities in order to take care of the
environment and to improve energy efficiency. The municipalities can sign a so-called
Option 7, which deals with energy savings.
If the municipality signs Option 7, it is possible to receive a subsidy from the Ministry for
implementing energy audits and energy efficiency measures. The subsidy is defined per
inhabitant in the municipality. So far 85 municipalities are have signed Option 7.
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Training of Energy Managers in Wallonia

The philosophy of the Walloon Energy Office is that the quality of energy- efficient
equipment and energy-saving services depends on the capabilities of workers as well as
on the ability of management to improve organisation and pick up technological
innovations. The capabilities of energy managers are considered to be an important factor
of energy efficiency.

Therefore the Walloon Energy Office supports the training of energy managers which is
arranged by Institute Walloon, a non-profit consultant and “Architecture et climat”, a
department of the University of Louvain-la-neuve.

Nearly one thousand employees of various public organisations but only very few from
industry have taken part in a training session. The training is being more and more
organised around a project that the trainee is fostering in the organisation where he is an
energy manager. One training session lasts about 100-150 hours.

To take a concrete project is a starting point for training. One of the main ideas is to
create a network of fellow energy managers for the trainee where he can find help in his
new awareness.

The training material has been gathered into a handbook. It presents methods needed to
deal with equipment and people. On each subject, it follows a problem-solving approach.
Experience has shown that it is important for an energy manager to be able to deal both
with people, workers and management, as well as with technical problems.
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DENMARK

SUMMARY

In April 1996 the Danish Government released the fourth plan of action in the field of
energy. Energy 21 includes a number of new initiatives to secure the fulfilment of the
goal of reducing the national CO2 emissions during the period up to 2005. Energy 21 is
the plan of the Danish Government for sustainable development of energy in Denmark in
an international context. Energy 21 has formulated the platform for adjustments and
reforms in the energy sector in order to match the new market conditions.

The Danish Energy Agency (DEA or Energiestyrelsen) is an agency under the Ministry of
Environment and Energy and was established in 1976. The Agency works to encourage
the general public, trade and industry and public institutions to make even more efficient
use of energy in order to achieve savings. The Energy Agency administers a scheme
launched in 1997 to energy-label all buildings so that buyers know the energy condition
of a building before making the decision of purchase. Systematic energy management has
been introduced in most public institutions and energy consultants encourage trade and
industry to save energy by means of energy auditing schemes.

Energy audit programmes

EK Scheme and ELO Scheme

From the beginning of 1997 the energy auditing schemes for buildings in Denmark were
comprised in two schemes
• energy management in small residential and public buildings and in buildings mainly

used for trade and private services (area less than 1500 m²) – the energy rating or
labelling scheme (the EK Scheme)

• energy management in large buildings (area more than 1500 m²) - public and private,
residential and service sector, not the industrial sector (the ELO Scheme)

The Orders specifying the audit schemes, energy rating, fees, etc. is called the Energy
Labelling or EK (Energimaerkningsordningen) for small buildings and Energy
Management Order or ELO (Energiledelsesordningen).

The owner of a building is obliged to have an energy rating and an energy plan drawn for
large buildings once a year and for small buildings when the building is sold. Authorised
consultants do the energy rating and plan for a fixed cost. There are no subsidies
available.

Administration of both schemes is done by and the rules given by the Danish Energy
Agency. For the ELO and for the EK scheme there is council (with representatives from
energy producers and consumers) and each has its own secretary on the DTI (Danish
Technological Institute). The secretary is responsible for quality control of reports and
monitoring of results. DTI is responsible for the training of consultants. The both councils
and secretariats are self-standing, self-owned, non-profit organisations.

The energy plan and the certificate have a cost that depends on the size of the building.
The building owner pays the consultants for their work. There are no subsidies available
for the energy audits. The ELO consultant company pays a membership fee to the ELO
secretariat to cover support and administration of the scheme.
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Other Programmes related to Energy Auditing

CO2-Scheme

The legislation that came into force in 1996 introduced different carbon dioxide tax rates
in industry for room heating, heavy processes and light processes. The tax rates are
gradually increased from 1996 to 2000. All of the revenue raised by the tax will be
recycled to the industry through investment grants and through a reduction of the social
security contribution paid by the employers.

Within the CO2-Scheme, Energy intensive enterprises can enter into agreements
concerning energy efficiency measures which will allow them to receive a reduction in
CO2 tax. Subsidies may also be granted for specific projects leading to energy
improvements in business enterprises.

The Energy Agency administers the new legislation concerning agreements and subsidies.
Three divisions, divided by business sectors, enter into agreements with enterprises with
regard to implementing energy efficiency programmes and process applications for
subsidies for energy savings and the like in business enterprises.

Other Activities related to Energy Auditing

Oil Burner Check

The OR (Olieservicebranchens Registeringsording) yearly Oil Burner Check is done by
service companies. The scheme is administrated by DTI (Danish Technological Institute)
which provides education and training for the companies and is also responsible for the
development of the scheme.  About 1400 service companies do these check-ups. More
than 300 000 installations are examined yearly.



Energy  Audi t  Management  Procedures

36

Industrial plants
with high energy intensity

SME’s

Large buildings
in service sector

Small buildings
in service sector

Large residential
buildings > 1500 m²

Small residential
buildings < 1500 m²

Energy Audit Programmes in Denmark

Energy
Management

(ELO)

Energy 
Labelling 

(EK)

CO2-Scheme
for Industry

Energy Audit Programme

Other Programme related to Energy Auditing

Other Activity related to Energy Auditing

OR
Yearly

Oil
Burner
Check

Large industrial
plants

Energy Labelling in DENMARK
(Energimærkning)
Organisation Energistyrelsen

(Danish Energy Agency)
Miljö- og energiministeriet

Person Jens H Laustsen
Address 44 Amaliegade

City DK - 1256 Copenhagen K,
Denmark

www www.ens.dk

EK and EM –schemes in DENMARK
(Energiemærkning, Energiledelse)
Organisation DTI Danish Technological

Institute
Heating Technology

Person Nick Björn Andersen
Address Gregersensvej

(PO Box 141)
City DK – 2630 Taastrup,

Denmark
www www.teknologisk.dk



Energy  Audi t  Management  Procedures

37

COUNTRY REPORT
Comments to text

Jens H Laustsen, DEA
Finn Josefsen, DEA
Nick B Andersen, DTI

Background and present National Policy

Previous activities

The Heat Inspection and VKO for residential buildings

The law on the heat inspection EK (Energikonsulentordningen) was given in 1981 and
had several revisions up to 1991. The objective of the heat inspection law was to limit the
energy consumption for heating and making of domestic hot water in all heated buildings
constructed before 1979. Buildings constructed later have had to observe the energy
requirements given in the Building Regulations of 1977 and 1982.

From the beginning the Heat Inspection was combined with subsidy schemes but in 1984
the procedure was changed. When selling a building after January 1st 1985 the seller had
to inform the buyer in advance of the energy economy of the building. This information
on the energy use of the building was to be proven in the form of a Heat Inspection
Report and a subsequent Energy Certificate if the building is in a reasonable energy
economical state.

Since 1981 (up to 1994) the Heat Inspection was carried out in about 900 000 residences
which is about 50% of all residential buildings in Denmark. The inspected buildings were
mainly apartment buildings.

A subsidy was available in the beginning of the 1980’s for the heat inspection as well as
on the investments suggested, the amount depending on the size of the building.

VKO (Varmekonsulentordningen) is another audit scheme that was started in 1981. This
scheme was based on the Act for Building and required that all large heating systems in
buildings should be inspected by a Heat Consultant (Varmekonsulent).

From the beginning the scheme was mandatory for all oil-fired systems with 120 kW or
more. Later the scheme became mandatory for gas-fired systems over 120 kW and also
for district heated systems witch supplied more than 1.500 m².

The VKO scheme and the Heat Inspection ended in 1997 when they were replaced by the
ELO- and EK- schemes.
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Present national policy

Danish Plan of Action - Energy 21

In April 1996 the Danish Government released the fourth plan of action in the field of
energy. Energy 21 includes a number of new initiatives to secure the fulfilment of the
goal of reducing the national CO2 emissions during the period up to 2005. Energy 21 is
the plan of the Danish Government for sustainable development of energy in Denmark in
an international context. Energy 21 has formulated the platform for adjustments and
reforms in the energy sector in order to match the new market conditions.

Goals of Energy Policy

• to contribute to a sustainable development
• to meet the international challenges
• to maintain economy, employment and competitiveness
• to enhance the utilisation of renewable energy sources
• to increase efficiency in all energy services

Efforts with regard to the Global Environment

• Denmark a driving force in international development including actions concerning
climate change

• Denmark may possibly halve CO2 emissions before 2030
• Denmark supports European market liberalisation providing environmental protection

The Plan until 2005

• 20% reduction of Denmark’s CO2 emissions 1988-2005
• Stabilisation of CO2 emissions from the transport sector
• Share of renewable energy grows to 12-14% of energy supply
• Reform of the framework of the electricity and heating sectors
• A total electricity saving scheme from 1997/1998
• A bill to promote energy and water savings and more stringent building codes
• Legislation to promote energy and water savings and more stringent building codes
• Product oriented saving efforts
• R & D

Targets/Effect of the Plan to 2030
• Per capita CO2 emission in Denmark decreases to below 6 tons
• 25% reduction in CO2 emissions from the transport sector 1988-2030
• Share of renewable energy grows to one third of energy supply
• Energy consumption reduced approx. 15%
• Energy intensity improved 55%
• Danish investments considerably increased
• Positive effect on employment and export potential
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The Danish Energy Agency

The Danish Energy Agency (Energiestyrelsen) is an Agency under the Ministry of
Environment and Energy and was established in 1976. The Agency works to encourage
the general public, trade and industry and public institutions to make even more efficient
use of energy in order to achieve savings.

The Agency focuses on the production, supply and consumption of energy. It ensures, on
behalf of the State, the responsible development of energy in Denmark from the
perspectives of society, the environment and security of supply. The Agency drafts and
administers Danish energy legislation and implements analyses and assessments of
development in the energy field. Initiatives targeted to private consumers include energy
conservation campaigns and various subsidy schemes.

The Energy Agency administers a scheme launched in 1997 to energy-label all buildings
so that buyers know the energy condition of a building before making the decision of
purchase. Systematic energy management has been introduced in most public institutions
and energy consultants encourage trade and industry to save energy by means of energy
auditing schemes.

The Danish Energy Agency supports
• projects leading to energy savings or more efficient use of energy in the enterprises
• projects resulting in a reduction of emissions of CO2 and SO2 from private enterprises
• energy audits in enterprises
• development-, test- and demonstration projects, information activities, campaigns and

education

Energy Audit Programmes

Energy Rating of large buildings (the ELO Scheme)

An authorised ELO-consultant for large buildings inspects the building, the installations
and appliances using heating, electricity and water and checks the measured consumption.
Together with the person responsible for energy in the building the consultant inspects the
energy use and operational condition of the installations and the state of the insulation of
the building envelope.

On the basis of the site work and the energy bills using a computer tool the consultant
draws up an energy rating for the building. The energy rating shows the building’s
consumption of heat, electricity and water and the environmental impact in relation to
other buildings in the same category. In large buildings the measured and normalised
(using degree-days) consumption is compared to the average.

The consultants also make an energy plan with proposals for the most profitable savings.
The energy saving measures are described briefly and the estimated saving and
investment cost are shown, also a note of the lifetime of the investment is made. The
energy plan contains also possibilities for immediate savings and of matters which should
be inspected more closely or only can be done in combination with other measures to
improve the building. The energy plan gives also the new energy rating if all the
suggested measures are implemented.
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The consultant may discuss the energy rating and the energy plan with the owner or
management of the building and the person responsible for energy and encourages
implementation of the proposed measures. The consultant also motivates the operational
personnel and other personnel to energy saving behaviour.

An approved energy consultant shall conduct the energy-rating and draw up or update the
energy plan once a year.

Programme goals

The ELO scheme was established as one tool for reaching the national goals set in the
Danish Plan of Action - Energy 21.

The building must be energy-rated and provided with an energy plan so that the owner,
tenants and other similar users have knowledge of the energy conditions of the building
and receive guidance as to energy-saving possibilities.

When a building is being sold, the seller is obliged to ensure that the purchaser is made
aware of the building's energy rating and energy plan before agreement is reached
concerning the sale of a building.

In large buildings the energy plan will develop over time into an efficient tool for
planning, maintenance and energy management. The energy plan shows the development
in consumption over the last three years and indicates the effect of implementing the
energy saving measures suggested in the previous energy plans.

Target sectors of the ELO Scheme

Residential buildings, all public buildings, commercial buildings used for trade and
private service. “Large buildings” are buildings where the total floor area of the buildings
comprises 1500 m² or more, and buildings divided into large commercial tenancies where
the total floor area of the buildings in which the owner-occupied flats under the same
owners' association are situated, are at or over this limit.

Administration

Administration of both schemes is done by and the rules given by the Danish Energy
Agency. For the ELO and for the EK scheme there are councils of consumers and other
interests (Registration Committee) and each has its own secretary on the DTI. The
secretary is responsible for quality control of reports and monitoring of results. DTI is
responsible for the training of consultants. There are 3 people full time employed by the
ELO secretariat and 5-7 by the EK secretariat. Both councils and secretariats are self-
standing, self-owned, non-profit organisation getting its funding from the members.

The Committee for the ELO Scheme approves the ELO consultants and uses the
assistance of the ELO Secretariat.  Each of the Committees consists of a chairman and a
number of other members. The Danish Energy Agency appoints the members. A certain
number of members are appointed on the recommendation of consumers and commercial
organisations concerned.

The Committees collect and process information about the function of the energy rating
schemes and submit reports to the Danish Energy Agency with regard to the process,
quality and quantity of the schemes.
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Financing

The energy plan and the certificate have a cost that depends on the size of the building.
The maximum fee for the consulting work is restricted in the order about energy rating of
buildings. The building owner pays the consultants for their work. There are no subsidies
available for the energy audits.

The company that the ELO consultant works for pays a membership fee to the ELO
secretariat to cover support and administration of the scheme.

There are lists of typical saving measures called Standard Solutions used in the reporting
for different target sectors. It is very easy to apply for subsidies for these standard
measures using a standard form. Complicated reports are not needed just referring to the
standard procedure is sufficient.

Monitoring

The EK secretariat and the ELO secretariat situated in DTI are responsible for the
monitoring of results. The information from the energy rating and plan are fed into
databases. The computerised registration is pooled with the Building and Dwelling
Register (BBR) so that the BBR register contains information about the most recent
energy rating. The BBR has collected data from the residential sector and all other sectors
for a period of more than 20 years. This information is available to the public. The
database also includes the dates of the latest energy rating - it is possible to monitor if the
yearly rating has been made or not.

The implementation of the suggested measures in the energy plan is not monitored
directly. The results show in the repeated energy ratings. There is no obligation to the
building owner to do the improvements.

Energy Audit Models

The energy audit model used in the ELO Scheme is a walk through audit including some
computer aided calculations and a short report in a set format. The audit is usually
performed by one auditor. The site visit takes 3-4 hours in an average building and the
whole audit is usually completed in one working day, including the energy rating and
plan.

Measurements are not usually made, temperatures are checked using the existing
equipment in the plant.

Auditing volumes

There is no experience yet as the scheme started in 1997. In future the audited volume is
expected to grow into a yearly volume of 25 000 – 40 000 large buildings.

Results

There are no exact results from the scheme yet as it was just introduced in the beginning
of 1997. The expected saving potential is about 100 million DKK per year, which is
achieved by an investment of 300 - 400 million DKK. Great savings are expected from
no-cost measures that are implemented first.
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In the former schemes (Heat Inspection) up to about 140 000 buildings were audited
yearly in the beginning of the 1980’s. In the 1990’s about 3 000 – 10 000 buildings were
audited yearly.

Training and authorisation of the auditors

The ELO-consultant must fulfil the following requirements in order to be approved as an
energy consultant and to perform energy rating of small or large buildings (the
qualifications are a little different for consultants for small buildings and consultants for
large buildings - the main idea however is the same):

1.Have a Danish M.Sc.Eng., B.Sc.Eng., M.Arch., or a degree as a building technician, or
corresponding, recognised qualifications from Denmark or abroad;
2.Have at least 5 years documented commercial practice within the previous 10 years
with relevant building technology consulting or combined building technology and
energy consulting, including contact with clients;
3. Have documented motivating skills.
4. Have successfully completed an admission course as specified by the Danish Energy
Agency.

The training consists of several days of education for example in the rules of the energy
rating, calculations and some energy advising. The training is followed by an
examination. Each year there has been an additional training day. The training is given by
specialised consultants.

In their work as approved consultants the consultants must also follow certain rules set in
the Executive Order.

The energy management consultant must be employed in a firm registered by the
Committee. In order to be registered the firm must meet certain requirements listed in the
regulations.

The Registration Committee for the ELO Scheme (large buildings) approves the qualified
energy consultants. The Committee uses the assistance of the ELO secretariat. At the
moment there are about 400 ELO-consulting companies in Denmark with about 650
authorised consultants. More auditors are being trained. The Committee keeps lists of all
consultants who have been approved. The lists are sent to consultants, municipalities,
authorised estate agents etc. and may also be ordered by interested parties.

Owners of buildings etc. who have had an energy rating and energy plan drawn up, can
make complaints to the Committees concerning professional matters and quality with
regard to the work of the consultants. In connection with a complaints case, the
Committees may order the consultant to correct mistakes and omissions in the energy
rating and energy plan or, under the circumstances, have another consultant draw up a
new energy rating and energy plan.

The Committees may deprive a consultant of his/her approval.
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Energy Rating of small buildings (the EK Scheme)

For small buildings the energy consultant calculates consumption of heating, electricity
and water in the building from a registration of all building parts, installations and
appliances for a standard family (depending on the size of the building) - this calculated
value is compared to the average consumption for al buildings. Especially for small
buildings the energy rating is comparable in all buildings.

In small buildings the energy plan is combined with a description of the present state of
the different building parts, installations, heating supply system and appliances.

An approved energy consultant must prepare the energy rating and energy plan.

The current owner of a building is responsible for having the building energy-rated and
for having an energy plan drawn up.

Programme goals

The EK scheme was established as one tool for reaching the national goals set in the
Danish Plan of Action - Energy 21.

The building is energy rated and an energy plan drawn up to ensure that the owner,
tenants and other similar users of the building have knowledge of energy conditions in the
building and receive advice about energy saving possibilities.

Energy rating and an energy plan must be available in connection with sale. It is the
responsibility of the seller to ensure that the purchaser is made aware of the building's
energy rating and energy plan before agreement is reached concerning the sale. Energy
rating and the energy plan may not be more than 3 years old when the agreement about a
sale has been reached.

Target sectors of the Energy Audit Programme

Residential buildings, owner-occupied flats, public buildings, buildings used for trade and
private service. When they are sold. In this context “Small buildings” are buildings with a
total floor area under 1,500 m2.

Administration

See ELO Scheme.

Financing

The energy plan and the certificate have a cost that depends on the size of the building.
The maximum fee for the consulting work is restricted in the order about energy rating of
buildings.

Monitoring

The EK secretariat and the ELO secretariat situated in DTI are responsible for the
monitoring of results. See ELO Scheme.
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Energy Audit Models

The EK Scheme includes a walk-through audit with computer-aided calculations and a
short report in a set format. One person usually makes the energy rating and the energy
plan. The site visit is very brief and the whole audit takes 3-4 hours.

Two software companies provide computer tools for the auditors. The software cost is
3000-4000 DKR. The programme calculates the energy use of a small building using a
simplified method and produces the energy certificate and the energy plan.

Auditing volumes

Table 5:  Auditing volumes by number of projects and buildings, building volumes and
subsidies

Programme
year

Number of
audit projects

Number of
buildings

1997 50 000 50 000
1998 50 – 60 000 50 – 60 000
Total

In 1997 about 50 000 small buildings were energy rated. In future the volume is expected
to grow into a yearly volume of 40 000 – 60 000 small buildings and 25 000 – 40 000
large buildings.

Results

See ELO Scheme.

Training and authorisation of the auditors

See ELO Scheme.

The Registration Committee for the EK Scheme (small buildings) approves the qualified
energy consultants. At the moment there are about 750 energy consultants. More auditors
are being trained.

Success stories

The scheme has been developed further in 1997-98 in a team consisting of various
different points of view: authorities, consultants, lawyers, building owners, etc. This new
version of the scheme has been successful and the outcome of the project has been widely
approved.

In the EK Scheme the energy rating and energy plan were first reported in two pages with
possible supplementary information provided by the consultant. This reporting format
was found difficult to read by the building owners and buyers and it was developed
further already during the first year of application. A new reporting format was
introduced in July 1998.

The administration and development of the EK Scheme reacted very quickly to the feed-
back from the field and started developing a new reporting format although the scheme
had just been recently introduced.



Energy  Audi t  Management  Procedures

45

 
Other Programmes including Energy Audits

Green Taxes for Industry

The programme was started in 1993 and amended in 1995 as a part of the restructuring of
the CO2-tax system.

The legislation that came into force in 1996 introduced different carbon dioxide tax rates
in the industry for room heating, heavy processes and light processes. The tax rates are
gradually increased from 1996 to 2000. All of the revenue raised by the tax will be
recycled to the industry through investment grants and through a reduction of the social
security contribution paid by the employers.

A number of energy intensive enterprises get a subsidy if they agree to implement energy
efficiency measures under agreements with DEA. These companies are called the
Agreement-companies. All enterprises opting for an agreement have to undertake an
energy audit. These audits are supported financially. All other companies are called the
Non-agreement -companies.

Programme goals

The programme aims at promoting more efficient use of energy in enterprises. The
programme should encourage conversion to more energy efficient technologies and
production methods.

Target sectors of the Energy Audit Programme

The CO2-tax-Programme is targeted to the industrial sector. The scope covers both
building and process. It concentrates on the energy use, environmental issues are not
included.

Administration

The programme is administrated by DEA.

Financing

Financing to the programme by DEA, Ministry of Energy and Environment.

The subsidies for the investments and audits are not paid out before a full report of the
implementation is received from the company. The company must also present an
account for the project signed by a certified accountant.
The cost of the audit varies depending on the size and branch of the enterprise. The time
on site varies from 8 hours to 100 hours depending on the size of the enterprise.

Monitoring

The Agreement-companies are obliged periodically to report to DEA on the
implementation of the agreement.



Energy  Audi t  Management  Procedures

46

Energy Audit Models

The requirements for the audit reports are:
• description of the enterprise and its production processes
• description of previous energy saving activities
• analysis of energy use
• analysis and assessment of energy use in different parts of the enterprise, costs and

savings achieved by best available technologies
• analysis of the energy supply and possibilities to change energy source
• description of the energy saving improvements found in the audit
• economic calculation over investment and payback-time

Agreement-companies:
Heavy process enterprises are required to undertake all projects with a payback period of
less than 4 years. Light-process enterprises must implement all investment projects
showing a pay-back-time of 6 years or less. Grants can be offered up to 30 % of the initial
expense for energy-saving projects that have a payback period of more than 3 years.
The Agreement-companies are obliged periodically to report to DEA on the
implementation of the agreement.

Non-agreement -companies:
Investment grants up to 30% of the initial expense are offered to large companies for
energy saving projects that have a payback time of more than 2 years and less than 9
years. To small and medium size companies the subsidy is 50 %. Energy audits are
supported following the same guidelines.

Auditing volumes

Table 6:  Auditing volumes by number of projects and subsidies

1ECU=7,5 Dkr.
Program
me year

Number of
projects

Subsidy
(ECU)

1993 109 236.300
1994 106 176.700
1995 60 279.300
1996 161 884.400
1997 185 887.500
Total 621 2.464.200

Results

The average saving potential is about 5 % of the total energy use. About 50 % of this
have been implemented.
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Training and authorisation of the auditors

The auditors are approved and authorised by DEA. There are about 70 authorised
auditors.  The general requirements to the consultants are:
• the ability to quickly get an overview of the enterprise and its processes
• possession of technical expertise within one or more relevant areas
• ability to carry out economic analyses based on the knowledge of the economy of the

enterprise
• ability to motivate the company to energy savings

The consultants are divided into A- and B-level consultants. Only B-level consultants are
allowed to carry out energy audits for the Agreement-companies. The audits for Non-
Agreement -companies can be carried out by energy consultants of A- or B-level. There
are different detailed requirements for the A- and B-level consultants, concerning the
basic education and occupational experience.

The Energy Audit Secretariat at DTI is testing the validity of about 10% of the audit-
reports. If the auditor two times have made a non valid report, he will loos his
authorisation and can first ask for new authorisation after 1 year.

Other Activities including Energy Audits

The OR Yearly Oil Burner Check

The OR (Olieservicebranchens Registeringsording) yearly Oil Burner Check is done by
service companies. The scheme is administrated by DTI (Danish Technical Institute)
which provides education and training for the companies and is also responsible for the
development of the scheme.  About 1400 service companies do these check-ups. More
than 300 000 installations are examined yearly.

 

Future plans

The ELO and EK schemes are very new and experiences are being collected for further
development work.

It is in the common interest of all parties involved to market the schemes to cover as
many buildings as possible. Building owners are encouraged to implement the suggested
saving measures within two years from the audit.

To be fully successful the schemes need a marketing effort and good case studies.
Examples and best practise-models have been and will continue to be made. Also brush-
up meetings for the EK- and the ELO-consultants are being planned.

Data from the monitoring systems will be collected and analysed for the further
development of the schemes.
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AUDIT’99 CONFERENCE PRESENTATION

Jens H. Laustsen, Danish Energy Agency, Denmark

"Energy Labelling in Denmark: Energy labelling in Buildings"

1 Energy audits in Denmark

Energy Audits in General

There are different types of energy audits in Denmark. The energy audits are depending
on the kind of buildings, the use of the buildings, the size etc.

The tree major schemes of energy audits are:

• Energy labelling in large buildings or energy-management ( ELO ).

This scheme is mandatory in all large buildings (with more than 1.500 m² total floor
area). Buildings used for production and building with no or very limited energy
consumption are exempted. The energy labelling has to be done every ear by an
appointed ELO consultant.

• Energy labelling in small buildings. (EM or EK).

This scheme is mandatory in all small buildings (with less than 1.500 m² total floor area).
The energy labelling has to be done when the building is sold. The major target for this
scheme is one family housing, but owner-occupied flats and buildings for trade and
services are included as well.

• The CO2-scheme for industry

This is a voluntary energy audit for the production sector. But there have been schemes
for the private service and trade companies as well. The schemes are different for the
different types of companies. The scheme is combined with subsidies for the energy
audit, for energy savings and voluntary agreements.

This paper is only covering energy labelling in small and large buildings.

2 Energy Labelling in Buildings

Both the schemes with energy labelling of buildings are laid down in the Act on
Promotion of Energy and Water Conservation in Buildings from 16 June 1996, and both
schemes came in force on 1 January 1997.

There are many similarities in the energy labelling in small and in large buildings.
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Mandatory schemes

Both schemes are mandatory in the same sectors:
• Residential buildings
• Public buildings
• Buildings used for trade and private service
• And both new and existing buildings are included
• In both cases buildings are exempt if they are used for commercial production, for

energy production or if they have very low energy consumption.

Energy labelling

Both in large and in small buildings the energy labelling includes an energy labelling or
an energy rating of the building. The energy labelling consist of a standardised energy
rating containing information about the buildings energy and water consumption and the
CO2 emission compared to other buildings with a similar use.

The energy labelling also contains information on the total energy and water consumption
in the building and the energy costs in this building.

Energy plan

Both in large and in small buildings there have to be made an energy plan for the building
including proposals for profitable saving possibilities for all types of energy and water
use in the building. Furthermore the energy plan shall include an estimate of investments
and annual savings and the estimated economical lifetime of the proposals.

The energy plan has to be drawn up on a standardised form.

Documentation

Both in large and in small buildings the consultant has to give a documentation for the
energy labelling and the proposals in the energy plan. In small buildings this information
is integrated in the energy plan and is done on a standardised form. In large buildings this
information is given in a more free form.

Done by an appointed consultant

Both kinds of energy labelling in buildings are done by an appointed consultant with long
education, long experience and with a special additional education in energy labelling.
But the requirements for the consultants and the contents of the education are different for
the two schemes.

Difference between the two schemes

But the two schemes are different in many ways too.
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The energy labelling in large buildings is done yearly while the energy labelling in small
buildings only is done when the building is sold.

In large buildings the energy labelling is based on a registration of the actual energy
consumption in the building. This registration has to be done periodical by the owner of
the building for instance every month. The actual energy consumption is recalculated to a
normal year by the consultant and is compared year by year.

In small buildings the energy labelling is based on a calculation based on a very accurate
registration of the building, the heating installations, the electric appliances and the water
consuming appliances and the condition of the general installations. In the calculation the
consultant uses a standardised method and standard conditions concerning temperature,
sun for a normal year and standard conditions concerning consumer habits.

The registration of buildings and installations for large buildings are not so detailed as in
small buildings because it is only made to give consultant possibilities of proposing
energy savings in the building not to calculate the energy consumption. For this reason
the consultant can concentrate on fields with large energy consumption and large
potential for improvements.

The forms for the energy labelling are quite different for the two schemes too.

3 Energy management in large buildings

The major objects of the energy labelling in large buildings are the awareness of energy
consumption in the building administration in general and especially the awareness of
energy savings in daily administration as well as in planing of improvements and building
maintenance.

The energy plan contains proposals for changed consumer habits, regulation of existing
automatics, improvements in combination with general maintenance as well as special
proposals for investments in insulation, the heating system, electric or water using
appliances.

The consultant is in periodical contact with the owner of the building and the technical
staff. The parts of the building and the installation witch are in focus may vary from year
to year. Special request from the owner of the building can be build in the energy
labelling and the energy plan, and some of the demands in the scheme for instance the
demand for documentation can be adjusted between the owner and the consultant.

There are different scales for different types of buildings and the most interesting part of
the labelling is to follow the energy consumption over the years. It is possible to use the
system to evaluate energy saving projects.

The major types of buildings are residential buildings, buildings used for trade, buildings
used for private services and public buildings.
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The ELO Consultant

The title of the consultant in large buildings is an ELO consultant or an Energy
Management Consultant.

The typical ELO consultant is an engineer. The demand for experience is 4 years of
energy advising in the last 5 years. The consultants must be covered by a professional
insurance.

The typical fee for the energy labelling of a large building is 500 – 1.000 ECU excluding
VAT.

4 Energy labelling in small buildings

The energy labelling of small building is made by sale and the labelling has to be ordered
and paid by the seller of real estate and must be given to the buyer before the sale of the
building.

The major object of the energy labelling is to give the buyer information on the energy
condition of the building before the sale of real estate and to make more awareness on
energy consumption when buying real estate and to give information on possible energy
savings after the sale. Hopefully the scheme can give an incitement for energy savings
before the sale as well because it can have influence on the price of the real estate.

Most of the proposals in the energy plan are real investments in insulation, improvement
of heating installations or electric appliances.

The major targets of the scheme are buyers of one family houses and owner occupied
flats. But small buildings with shops or private service and small buildings with flats are
included as well when they are sold.

The consultant don’t know the potential buyer of the building when the energy labelling
is made and the calculations is made under standardised condition because it is important
that the energy labelling in different houses are comparable.

The consultant never meets the buyer and the form is the only way of giving information
on the energy conditions and on possible energy savings because a contact between the
consultant and the potential or the actual buyer would be far to expensive. For this reason
the form must contain all necessary information and it must be able to “stand alone”.

From the beginning of the energy labelling schemes, the two forms used for energy
labelling in small and large buildings were quite similar. But after a lot of critics the
scheme for small buildings was changed into a form with far more information especially,
on the existing conditions, and to day it includes more pages than the form for large
buildings. The documentation is now an integrated part of the standardised form.
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The Energy Consultant

The title of the consultant in small buildings is an energy consultant or an EK consultant.
The typical Energy Consultant is engineer or architect and the demand for experience is 5
years documented commercial practice with relevant building technology or building and
energy technology, including contact with clients.

The consultant must have a personal insurance as energy consultant.

The typical fee for energy labelling of an one family house is 300 – 500 ECU depending
of the size, age and type of the building.

5 Results

Expected results in 1996

When the act was laid down in 1996 the energy savings and consequences for
environment (both schemes) were expected to be:
• 4 - 6 PJ Heating in 2005
• 300 – 600 GWh Electricity in 2005
• 5 – 10 million m3 Water in 2005
• 0.6 – 0.8 million tons of CO2 in 2005
• 2 – 3 % of total Heating and Electricity Consumption in these sectors or 5 % of the

expected reduction in 2005

Present State of Energy Labelling in Small Buildings:

In the first 2½ years about 125,000 Energy Labelling are done in small buildings. This
represent nearly 10 % of all one family houses in Denmark. Energy labelling are now
done in about 70 – 75 % of all sales of one family housing.

A closer view on some of about 10.000 of the energy labelling shows that possible energy
savings for more than 2,000,000,000 DKK or 250,000,000 ECU are identified in the 2½
years with the scheme. These savings would reduce the costs for energy for the
consumers with 200 - 250,000,000 DKK each year.

Telephone interviews with new buyers done in April 1999 shows a very positive attitude.
And 26 % of the families with energy plans containing major saving possibilities have
already done energy savings and 21 % wants to do. The energy labelling gives results in
saved energy and water.

If the results are significant the energy labelling in small buildings will be able to save
about 10 PJ in 2020 or savings according to 5 - 7 % of the total energy consumption in
the 1.6 million small houses in Denmark.

A large evaluation of Energy Labelling of Buildings is planned in year 2000.
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FINLAND

SUMMARY

Conservation and efficient use of energy are central to the Finnish Government’s Energy
Strategy, which was approved by Finland´s Parliament in 1997. The Energy Strategy
mentions the energy audits as an example of encouraging results in energy conservation.
The Council of State has also stated in it´s energy policy report, that the coverage of
energy auditing must be broadened as wide as possible. The Energy Conservation
Programme (ECP) within the Energy Strategy, aims to increase energy efficiency by 10-
20 % by the year 2010 and to stop the growth of primary energy consumption within 10
to 15 year period. In the 80´s the auditing activity was sporadically hastened by subsidies,
but since 1992 there has been a long-term engagement and the energy audits have been
one of key elements of the ECP.

Energy Audit Programmes

The Energy Audit Programme (EAP)

Finland has one clean-cut and full-scale official energy audit programme, the Energy
Audit Programme (EAP). The EAP has well-planned management procedures, detail
guidelines, auditor training and authorisation scheme, monitoring system and active
information dissemination. The Ministry of Trade and Industry (MTI) launched the EAP
in the beginning of year 1992 as a part of the ECP. Within the frame of the programme
the energy audits are normally subsided by 40 %, 50% given to those enterprises and
organisations which are within the below presented Voluntary Agreement scheme. The
EAP is targeted to industrial and tertiary sectors, the government owned buildings being
the only group outside the subsidy policy. In year 1999 the EAP had total of seven
different official energy audit models, the Motiva Energy Audit Models, of which six
were subsided and one published as examples for good practises.

The administrator for the EAP is the MTI´s Energy Department, assisted by the
Employment and Economic Development Centres (EEDC), which are joint regional
service centres of three ministries – the MTI, the Ministry of Agriculture and Forestry and
the Ministry of Labour. The EEDCs handle the applications and the payments of the
subsidies.

The operating agent for the EAP is Motiva, the Information Center for Energy Efficiency,
was established in 1993 by the MTI to implement the ECP. Motiva has been responsible
for development of the energy audit models, training and authorisation of the auditors as
well as maintaining monitoring and supportive marketing activities since spring of 1993.
Motiva´s areas of activity, in addition to development, promotion and monitoring the
energy auditing in Finland, include influencing attitudes toward rational energy use and
energy saving, promotion the use of renewable energy sources and the implementation of
energy efficient technologies.



Energy  Audi t  Management  Procedures

54

In 1995 a Working Group established by the MTI set a goal for the EAP. The goal is to
have 80% of the total building stock of industrial and tertiary sectors audited by year
2010. By the end of year 1998 the coverage by the EAP was already nearly 20%. During
period of 1992…1998 nearly 3900 energy audits have been launched, representing 130
million m3 in building volume. Based on the over 2600 energy audits, reported by the end
of year 1998, the average saving potentials are 17,3% in heat, 6,4% in electricity, 11,2%
in water consumption and 12,1% in annual energy and water costs. The total energy
consumption of these reported energy audits is 8 TWh/a and the found energy saving
potential nearly 1,1 TWh/a.

Motiva has been responsible for the monitoring of the EAP since 1994 when an on-line
monitoring system the MOTICOP was developed. By the end of year 1998 the
MOTICOP contained information on 3 700 individual buildings and on nearly 18 000
energy saving measures. Since 1993 Motiva has trained approx. 1 100 energy auditors of
which over 700 are authorised Motiva Energy Auditors.

The results achieved by the energy audits have been studied in 1995 and 1996 by
questionnaires. The results can be generalised so that some 2/3 of the total potential will
be realised within two to three years after the energy audit has been reported.

Other Programmes related to Energy Auditing

In Finland there are two program level activities which either directly include energy
audits or effectively promote energy auditing.

Voluntary Co-operation Agreements on the Promotion of Energy Conservation

The most significant programme level action, promoting the energy audits in wide scale,
is the comprehensive scheme of voluntary Co-operation Agreements on the Promotion of
Energy Conservation (launched in November 1997). By the end of May 1999 the MTI
has signed the agreement with total of nine organisations that represent various branches
of industry, the producers and distributors of energy, municipalities and commercial
buildings. All of these agreements include commitments to schedule and start-up
systematic energy auditing. The financial incentives for companies and organisations to
sign the agreement are an additional 10% subsidy for the energy audits and a 10%
subsidy for the implementation of the investments proposed in an energy audit report.
Because of the subsidies, the energy audits will in practise be implemented according to
the guidelines of the EAP.

The Condition Assessment Programme

The other programme, the Condition Assessment Programme (launched in 1994) which is
administrated and subsided by the Ministry of the Environment (ME) is targeted to the
residential sector. The main aim of this programme is to encourage building owners to
start-up systematic renovations and the energy audit is only one module of the Condition
Assessment Model.
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Other Activities related to Energy Auditing

Other activities related to energy auditing in Finland are the environmental management
systems, based on EMAS or ISO, the non-subsided condition assessments in tertiary
buildings and development of models and guidelines for energy audits targeted to the
residential sector. There are also two non-official system-specific commercial energy
audit models

The environmental management systems

The environmental management systems are international standards and therefore
mandatory national applications cannot be used. Because these standards are not very
specific on energy issues, Motiva has been continuously influencing to the decision-
makers to adapt good practises on energy issues – in practise to adapt energy audits. In
1998 the first industrial sub-sector, the concrete industry, adopted Motiva Energy Audits
as an integral part of their guidelines on establishment of the EMS.

Condition assessments in tertiary buildings

The MTI and Motiva co-operated with the Ministry of the Environment to develop good
and applicable guidelines for condition assessment in the tertiary buildings. The
guidelines, published in 1998, contain information on how to combine an energy audit
and a condition assessment in order to achieve the benefits of simultaneous work. The
condition assessments in the tertiary sector have been very popular among the building
owners during the last few years.

Development of models and guidelines for energy audits outside the EAP

In the beginning of 1999 Motiva published models and guidelines for two energy audits,
the Post-acceptance Energy Audit and the Follow-up Energy Audit, for the residential
sector. The residential sector is not a target sector of the EAP and therefore these models
are only to provide good practises for the residential sector.

Non-official commercial energy audit models

In addition to these above mentioned activities, where the MTI and Motiva have been
active, there are two “non-official” commercial system-specific energy audit models: the
Air Audit for compressed air systems and the Pump Inspection for pumps with large
capacity. These models are mainly marketed directly to industrial facilities and
implemented by the companies specialised in the area. Both these models can be used as
sub-modules within the official Motiva Energy Audit Models.

The Air Audit studies both energy and functional aspects of a compressed air system. The
average saving potential in compressed air systems has been 15 to 20% but in old or
poorly functioning systems the saving potentials have gone up to 40%. By the end of year
1998 over 400 Air Audits had been carried out in Finland and approx. 100 in other
countries, mainly in UK, USA, Sweden and Norway.

The Pump Inspection models were developed in 1996 as a result of a national Technology
Procurement project and have been implemented by three Finnish companies. The Pump
Inspections have covered approx. 500 pump units in Finland by the end of year 1998.
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COUNTRY REPORT

Comments to text

Erkki Eskola, Ministry of Trade and Industry

BACKGROUND AND PRESENT NATIONAL POLICY

In Finland the responsibility for energy efficiency of buildings and processes is divided
between four ministries. The Ministry of Trade and Industry (MTI) has an overall
responsibility of all target sectors as well as a specific responsibility for actions in the
industrial and the tertiary sectors, which represent the major share of the total energy
consumption in Finland. The Ministry of the Environment (ME) is responsible for the
residential sector, the Ministry of Transport and Communications is responsible for the
transport sector and the Ministry of Agriculture and Forestry is responsible for the farms.
One concrete example of this division being the more or less separate subsidy policies on
energy efficiency. This Country Report concentrates on the activity by the MTI. The
other ministries have not promoted specifically energy auditing although promoting
energy efficiency has been included in other programmes or activities.

The energy auditing in Finland has always been voluntary. In the 80´s the auditing
activity was sporadically hastened by subsidies but since 1992 there has been a long-term
engagement.

Previous activities

The history of energy auditing in Finland can be tracked back at least to the beginning of
the 80´s when the MTI launched an energy auditing campaign. During the first phase of
the campaign, some 80 energy audits were carried out with 100% subsidies. During the
second phase the subsidy was reduced to 50 %, which decreased interest of the building
owners – only 49 of the 200 planned energy audits were finally sold and completed. One
aim of the campaign was to develop standard procedures for energy auditing but the
campaign was ended without expected effect of continuity among the building owners.

During period 1984-87 energy auditing volume varied annually depending on the taken
subsidy policy, the marketing activities of the auditors and to some extent on the building
owner’s interest. Although some Finnish consulting companies were able to market
energy audit projects also abroad, the total volume never reached a significant level. By
the end of year 1987 the market for energy audits had collapsed totally due to two
reasons: the start-up of an overall economical overheating, specifically affecting the
building sector and a simultaneous rapid fall in the energy prices.

On January 1992 the market for energy audits opened again. The customers were ready
and interested to reduce their energy costs because the rapidly weakened economical
situation in Finland had hit the building sector really badly during the previous year. But
the most significant driver was the MTI´s decision to start-up subsidising the energy
audits by 50% - a decision, which by coincidence took place at a time when the ground
was more than ready to accept it.
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Finland´s ongoing Energy Audit Programme (EAP) started with a relatively low profile.
During the first year the EAP actually did not have that kind of properties that it would be
today considered to be a programme level operation, nor it was called a programme in
1992 and 1993. Most of the auditing work done during the first year was by a few couple
consulting companies that were really actively after potential clients and auditing
projects. The EAP gained very little publicity in the beginning, but the MTI had a vision,
based on in-house experiences on energy auditing, and launched two major development
projects.

The first development project in 1992 was aimed to monitor the kick-off phase and from
that experience, to further develop the operation. This project produced a lot of good
ideas on e.g. programme administration and on other basics of a programme level
operation. The second development project in 1993 produced the first detail guidelines
and standard auditing procedures. Also auditors toolbox software and training programme
for the auditors were taken into use. The MOTICOP monitoring system was built and
monitoring started during the spring of 1994. These programme level properties were
developed during 1993 and by the summer of 1994 the activity, which started, as a
subsidy policy had become a full-scale energy audit programme.

Present national policy

Finland is dependent on imported energy because only somewhat less than a third of the
total consumption is covered with domestic sources and fuels – hydroelectric power, peat,
wood and wastes. In 1997, an amount of energy corresponding to a total of 30 Mtoe was
used in Finland. Bioenergy and other renewable sources of energy accounted for about a
quarter. Industry´s share of end-use was 49%, with 22% going for heating buildings and
18% for transport. A typical feature of Finland´s energy production is the large proportion
of co-generated heat and electricity both in the district heating of communities and within
industry. Finland has made a rapid changeover from a regulated energy market to an open
market where the parties themselves make their energy decisions on imports, pricing and
capital expenditure.

The government´s energy policy is based on defining long-term strategic guidelines and
on maintaining basic capabilities such as the security of energy supply. In 1997, Finland´s
Parliament approved the energy strategy that was submitted by the government.
Conservation and efficient use of energy are central to the Finnish Government’s Energy
Strategy. The Energy Conservation Programme (ECP), today within the Energy Strategy,
aims to increase energy efficiency by 10-20 % by the year 2010. The objectives of the
ECP are:

• To diminish specific energy consumption, by reducing the amount of energy used in
production of goods and provision of services

• To stop the growth of primary energy consumption within 10 to 15 year period

The government is promoting energy conservation by using economic measures like
subsidies and taxation as well as regulatory and legislative measures in keeping with
international developments in the field of energy saving, in which it is actively involved.
As recognised by the EU, taxation is an important means of economic control of energy
consumption, as is state funding for research and development of energy technologies,
energy auditing, commercialisation and implementation of new energy-saving
technologies, renovation of buildings, and dissemination of information promoting energy
efficiency.
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Legislation, regulations, and performance standards are also used to control energy
consumption without imposing limitations on the consuming activity itself. Regulatory
measures are used to control the development of structural solutions affecting heating
requirements of buildings and to adjust the levels of consumption of vehicles and
electrical equipment. Energy conservation activities are also promoted by encouraging
voluntary agreements to conserve energy in an effort to make energy consumers
systematically seek and implement economically feasible ways of increasing energy
efficiency.

In 1993, the Ministry of Trade and Industry founded Motiva, the Information Center for
Energy Efficiency, to implement the Government’s Energy Conservation Programme.
Motiva actively co-operates with consumers of energy, companies providing services and
products related to energy, communities, energy suppliers, and authorities involved in the
field of energy. Motiva´s areas of activity include:

• influencing attitudes toward rational energy use and saving energy
• developing and marketing of energy audits and other procedures that promote energy

efficiency
• promoting the implementation of energy efficient technologies

 Energy audit programmes

The Energy Audit Programme (EAP)

Programme goals

When the MTI started supporting energy audits in 1992 the government had set
goals on improvements on energy efficiency. Explicitly on energy auditing
volumes the first target was set in 1993 by MOTIVA. The target was to increase
the annual auditing volume to 70 million m3 within the following three years and
maintain the volume until the target year 2005 of the ECP-92. With this annual
volume some 80 % of the building stock in the tertiary and industrial sector would
have had an energy audit.

In 1995 a Working Group, established by the MTI, studied the possibilities to
secure the continuity of energy auditing. The Working Group set a new goal,
which kept the target percentage 80 in force, but set the target year to 2010, which
is in line with Finland´s ongoing Energy Conservation Programme. This target
was to be met by increasing the annual energy auditing volumes to 50 million m3
within by the end of year 1997. In year 1994 the total volume of launched energy
audits was 34 million m3. The volume had risen from the previous year by almost
10 million m3, taking into account that during the year 1993 one of the projects in
industrial sector was exceptionally large representing over 5 million m3 and
almost a third of total volume of the sector.
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Although years 1995, 1996 and 1997 have shown that the target level will not be
easy to achieve, the programme goal (80 % by 2010 ) is taken seriously and
actions to activate the energy auditing business in the near future will be taken.
The voluntary agreement scheme is one concrete driving force which is expected
to have a significant effect.

Although the goals set for the energy auditing volumes have not been achieved,
the goal setting itself has been quite essential. The set goal is the basis to further
planning of all actions and administrative procedures of which many have been
presented in this report. In Finland the goal for the Energy Audit Programme was
the annual building volume of launched energy audits. This number gives e.g. a
good estimate on how much the annual subsidies would be, how many auditors
must be trained to do the work and how much resources should be reserved to
administrate the programme.

Target sectors

 The MTI´s Energy Auditing Programme is targeted to tertiary and industrial
sector buildings and processes. The EAP does not exclude any building types or
subsectors. Some sectors like pulp and paper, although the subsidies have been
available since 1992, have not been involved previously and have launched their
first analysis-level audits in 1998. Residential sector is excluded as well as
government owned buildings. Government owned buildings are excluded because
the government does not subsidise it´s own administration. Government owned
buildings are being audited in the frame of the Agreement on the Promotion of
Energy Conservation with the MTI and the auditing methods used are mainly the
MOTIVA Energy Audit Models. Residential sector might be included in the
future but no decisions have been made.

Administration

The administration of the EAP is divided between three organisations. The
Energy Department of the MTI is the main responsible body, but has delegated
most of the administrative tasks to 15 regional Employment and Economic
Development Centres (previously MTI Business Services) and to MOTIVA.
MTI´s Energy Department administrates only large-scale energy audit projects
with a total audit cost over 1 million FIM (170.000 EUR) and some special
cases. Energy Department confirms annually a limit for the budgeted total
subsidies, which has typically been approx. 10 million FIM (1,7 million EUR)
per year. The Energy Department is the official body to put into force guidelines
etc. administrative procedures concerning the EAP, although the development
work is in practise normally carried out by Motiva. Motiva is responsible for co-
ordination and monitoring of the EAP as well as promotion of energy auditing in
general. The administration scheme is presented in figure 2.
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Figure 2. Administration of Finland´s EAP

The EEDC´s have been responsible for handling the applications and payments of
the subsidies as well as the preliminary inspection of the energy audit reports
since September 1994. During the period January 1992 - April 1993 the handling
of applications and payments was carried out by the Energy Department and
during the period May 1993 - August 1994 in co-operation with MOTIVA. The
energy audit volumes increased rapidly in year 1993 and 1994, which lengthened
the handling times of the applications. When the handling responsibility was
delegated to the EEDC´s in August 1994 the total number of persons involved in
the handling process increased from one to fifteen. The persons in the EEDC´s are
not full time employed with energy audits but handling the applications as one of
the daily routines. MOTIVA´s role is also to assist the EEDC´s is specific
questions.
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The administration of the EAP has been flexible from the auditors and clients´
point of view. All procedures are quite simple and standardised. In some cases the
application procedure has been completed by fax in two hours. The areas that
need special attention are the exchange of information between the EEDC´s and
Motiva as well as the maintenance of the MOTICOP follow-up system in Motiva.
To be able to monitor the programme the follow-up system must have real-time
data.

Financing

The EAP has been financed by the MTI since 1992. The subsidy was 50 % during
the period January 1992 - April 1995 and 40 % since May 1995. The reduction
was one result of the budget cuts implemented by the government due to the
difficult economical situation in Finland. Since January 1998, the MTI has been
granting 50 % subsidies to those industrial enterprises and municipalities that
have signed the Co-operative Agreement on the Promotion of Energy
Conservation with the MTI. First agreements were signed in November 1997 and
by the end of June 1999 the total number of industrial enterprises, municipalities
and private real estate companies had risen to over 80.

The reduction in the subsidies and ending of the subsidies on energy saving
investments at the same time in the spring of 1995 had a visual effect on the
auditing volumes. The autumn had normally been more revive than the spring, but
during that year the situation was the opposite.

The total amount of subsidies on energy audits during the period 1992-1997 has
been 43 million FIM (7,3 million EUR). The amount of annually granted
subsidies follow quite well the building volumes of launched energy audits. The
average cost for a cubic meter has been quite stable.

There have been several discussions on the subsidy policy, whether the audits
should be subsidised or not because the audits are quite profitable to the clients.
The reduction in subsidies in 1995 showed that even small changes in subsidy
percentages can have a negative effect. Today in the voluntary agreements,
mentioned previously, the MTI promises to subsidise the energy audits at least
until year 2002.

Monitoring

The EAP has an on-line monitoring system MOTICOP, which is an ACCESS
application designed to file all relevant data concerning the energy audits. Today
the MOTICOP might be the most important part of the programme scheme. By
the end of year 1998 the MOTICOP contained information on 3 700 individual
buildings and on approx. 18 000 energy saving measures. As long as the energy
audit volumes are relatively low, the follow-up data can be processed manually,
but when the volumes start to increase a monitoring system like the MOTICOP
will be a necessity.
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The data on an individual energy audit is filed into the MOTICOP in three phases.
The first phase of information on an energy audit is filed when a subsidy is
granted by the EEDC or by the MTI`s Energy Department. The EEDC send
regularly copies of all subsidy decisions to MOTIVA. The information includes
some basic data on the applicant e.g. the total energy and water consumption and
costs of the target building. By this information MOTIVA can follow the
penetration of energy auditing in different building and client sectors.

The second phase of information on an energy audit is filed when the audit report
is submitted to MOTIVA via the EEDC. At this point the audit is completed and
the report consist information on actual energy and water consumption and costs
and a list of all profitable energy saving measures with comprehensive numerical
data. The data is presented in standard tables, which are submitted also in digital
form in order to simplify the filing of the data. This phase provides information on
the average saving potentials in different sectors and in different type of buildings.
Based on this information, it is also possible to list the most common saving
measures and evaluate auditor´s performance. This information is used also for
promoting energy auditing by releasing information on the good case studies and
the most significant saving possibilities.

The third phase of information on an individual energy audit is filed on those
buildings that are chosen to be the target group for a follow-up questionnaire.
Each building owner is obliged to submit information during a three-year period
after the subsidy has been paid. The purpose of the questionnaire is to monitor the
implementation of the suggested energy saving measures. The questionnaire is
based on the list of measures proposed in the original energy audit report but
includes also questions on the present energy and water consumption to get some
impression on how the implementation has affected on them. In some cases the
returned questionnaire has contained several other implemented measures than the
ones actually found and proposed by the auditor. These measures are not filed into
the MOTICOP and bring therefore additional savings compared to the average
statistical values.

An operational monitoring system has been an essential tool to control a large-
scale energy audit programme. Without the MOTICOP there would have been
very little information available on the progress of the EAP or on the results
achieved. The required outputs and available inputs for the monitoring system
were carefully evaluated because an energy audit reports contains a lot of data and
it is necessary to decide what needs to be filed into the databank and what can be
left to the file copy of the report. Radical changes to the structure of the
monitoring system, as it has become clear with the MOTICOP, can be rather quite
difficult.

The reliability of MOTICOP`s data is crucial and all input data is checked to some
extent. In principle there is also a possibility to scan out the false data by setting
maximum and minimum values to various parameters, but even with automatic
scanning the evaluation and the corrections have to be made manually.
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The amount of work needed to maintain a monitoring system should not be
underestimated. The needed resources depend naturally on the auditing volumes
but also on how much time is spent to carry out analysis for various purposes and
how actively this type of information service is marketed to various bodies like
the media. The MOTICOP has been used weekly to provide information for the
media, auditors and other interested bodies. The filing process itself is actually a
good spot to pick up the good examples for publishing purposes. During the years
1996 and 1997 the EAP monitoring process had severe resource problems, which
lead quickly to piles of non-filed and unchecked reports. This weakened rapidly
the reliability of the monitoring itself and a lot of work was required before the
on-line status and reliability was restored in the autumn of 1998.

Energy Audit Models

Today there are seven official energy audit models in use. The MTI is subsidising the
implementation of the following six MOTIVA Energy Audit Models:

• Energy Inspection is a model for very small tertiary and industrial buildings

• Building Energy Audit is the basic model for the tertiary buildings

• Industrial Energy Audit is the lighter model for facilities with low energy intensity
core processes or facilities where the saving potential of the process is known to be
marginal

• Industrial Energy Analysis is the heavier model for facilities with medium energy
intensity core processes is or facilities where the saving of the process is known to
exist

• Process Industry Energy Analysis is a two-step audit model for high energy intensity
process industry, where the first step is a scanning phase and the second step consist
of one or more above mentioned Industrial Energy Audits or Analyses

• Post–acceptance Energy Audit (PEA) is a model for new and renovated tertiary and
industrial buildings

The seventh Motiva Energy Audit Model, the Follow-up Energy Audit (FEA), is a model
to up-date previous energy audits. For the year 1999 this model is not subsided. All
Motiva Energy Audit Models follow a standard reporting structure, which is presented in
figure 3.
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Figure 3. The structure of a Motiva Energy Audit Report.
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The development of the Motiva Energy Audit Models has been a long process. When the
MTI started supporting energy audits in 1992 the energy audits were carried out and
reported according to quite general guidelines. In May 1993 one of the tasks, given to
MOTIVA by the MTI, was the development of standard energy auditing procedures and
in December 1993 the first MOTIVA Energy Audit Model was published. The auditors
were guided by the following documentation:

• Model for the Table of Contents
• Example for an Energy Audit Report
• Guidelines specifying the content of work and requirements for reporting the energy

audits
 

 During year 1994 when numerous industrial energy audit reports were reviewed in
MOTIVA, it became clear that the auditors have three different approaches. The lightest
industrial energy audit reports covered only the building services systems and the
building envelope. The second level of audits covered also the process services systems
but more or less ignored the process. The third level of audits covered also the process.
When the results were evaluated it become quite clear that the lightest scope of work
provided rather small savings and, compared to the other levels, possibly neglected viable
energy saving measures. The second and third audit-levels could be justified. If the
consumption of the process is small compared to the total consumption or the nature of
the consumption  (e.g. water consumption in a brewery) refers to marginal saving
possibilities in the process, there is no point spending time on studying the process. On
the other hand, if the process consumes a major share of total consumption or the nature
of the process refers to good savings, the process should be included.
 
 In 1995 MOTIVA put into force new guidelines with three MOTIVA Energy Audit
Models: one model for the tertiary buildings and two models for the industrial sector. The
industrial energy audit models were named as the Industrial Energy Audit and the
Industrial Energy Analysis. The scope of the analysis-level covers the process and the
audit-level takes into account only the external energy flows and amounts but treats the
process itself as a black box. The services sector model was named the Building Energy
Audit. The market adapted these models rather well. Several experienced auditors
commented that the models fulfil the needs of their clients. Because the analysis-level
provides a 20…30 % higher fee for the work, there have been some cases where the
auditor has sold the client an analysis-level of work but implemented only the audit-level.
In many cases the client in not capable to evaluate the auditor´s work and therefore the
responsibility that the guidelines are followed lies on MOTIVA.
 
 Next feedback from the field concerned the problem with small buildings. The reporting
requirements of the existing MOTIVA Energy Audit Models were too heavy and the
prizing of the audit, based on building volume or annual energy and water costs, provided
unrealistic budgets. In May 1998 MOTIVA put into force new guidelines with the fourth
MOTIVA Energy Audit Model, the Energy Inspection.
 
 The Energy Inspection can be used in tertiary sector buildings with building volume less
than 10.000 m3 and in industrial sector buildings with annual energy and water cost less
that 250.000 FIM (42.000 EUR). The Energy Inspection is normally carried out by two
auditors in 2 days. The Energy Inspection, compared to other MOTIVA Energy Audit
Models, is very light in reporting and concentrates on the viable energy saving
opportunities.
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 With these seven models the EAP covers all type of buildings of different age in service
and industrial sectors. The number of audit models in Finland is probably reaching the
point where the complexity of the administration will put a limit for further development.
 
 Modelling of energy audits is not an easy task. If the guidelines are too general, the
modelling has no effect and if the guidelines are too detailed there will be many cases
where the model just doesn’t fit. When MOTIVA published the first MOTIVA Energy
Audit Model, there were quite a lot of arguments against any modelling. Many auditors
would have preferred to have totally free hands to determinate their scope of work.
Today, when the procedures have been adapted, everyone seems to be satisfied - some
would even like more clearly specified models put into force to make sure that all
auditors put in similar tenders. Every programme developer has to decide how many
models are needed and how detail specification is needed.
 
 The development of new energy audit models in Finland has always been a result of
feedback received from the field or incongruous reporting procedures. The length of a
development phase of a new audit model has been approx. one year. Every new model
has been tested in several pilot-projects before it has been published and put into force.
Once a new model is released, the first submitted reports have been evaluated to ensure
that the requirements are met. Even the most experienced auditors may have difficulties
adapting a new approach.

Auditing volumes
 

 The monitoring of the penetration of the EAP has been based on annual building volumes
and total amount of subsidies. The sectors followed by the MOTICOP are the municipal
sector, the private services sector and the industrial sector. The volumes during period
1992-1997 are shown in the following tables.
 
 Table 1: Auditing volumes by number of projects and buildings, building volumes

 and subsidies.
 

 Progra
mme
year

 Number
of

 audit
projects

 Number of
buildings

 Building volume
(million m3)

 Subsidy
(MFIM/MEUR)

 1992  57  195  13,0  4,2 / 0,7
 1993  158  479  27,0  8,9 / 1,5
 1994  360  1159  34,1  13,2 / 2,2
 1995  228  818  21,6  7,3 / 1,2
 1996  164  585  14,9  5,6 / 0,9
 1997  126  329  9,3  4,0 / 0,7
 1998  78  300  9,5  5,3 / 0,9
 Total  1171  3865  129,4  48,4 / 8,3
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 Table 2: Auditing volumes by sectors (million m3) during period 1992-1997.

 
 Sector  1992  1993  1994  1995  1996  1997  1998  Total
 Municipal  2,2  4,2  12,3  7,7  7,0  2,6  2,4  38,4
 Private
services

 5,2  5,0  10,7  6,6  2,8  3,3  0,8  34,5

 Industry  5,6  17,8  11,0  7,2  5,1  3,4  6,3  56,5
 Total  13,0  27,0  34,1  21,6  14,9  9,3  9,5  129,4

 
 
 As the tables show the auditing volumes have been decreasing since 1994 and the volume
in 1997 has been the lowest in the history of the EAP. Probably the main reason to this
development has been the rapidly improved situation in the construction business in both
building and industrial sectors. Most of the auditors work in companies where the basic
business is design projects. During the years 1992-1994 the building sector in Finland
was in recession and the new area of energy auditing was very tempting to many
consulting companies. At the same time the building owners had problems to find or keep
their tenants and were really interested in reducing their costs - energy being one of the
possibilities. When the branch started to recover, the number of staff in the consulting
companies had been adjusted to the low level of demand and in the beginning of year
1997 practically all capable engineering resources were allocated on design projects. The
revival of the market has also decreased the building owners interest on energy auditing.
 
 The auditing volumes have shown to be strongly bound up with both the overall
development of the building sector and the industrial production. If the clients interest lies
in other problems, there is very little to be done by an energy auditing programme if it is a
stand-alone action.
 
 Therefore the continuity must be secured by other means. In Finland there are several
potential drivers of which the voluntary agreement approach is probably the most
effective. In year 1998 the effect of the voluntary agreements has already been visible.
Based on the granted subsidies some 50 to 75% of the total volume was launched by
those enterprises and organisations within the agreement. In year 1998 also the total
energy consumption of launched energy audits had a significant increase when the energy
intensive process industry joined the EAP for the first time. In year 1998 the energy
consumption of the granted projects in the industrial sector was 9 TWh, which is almost
twice the cumulative consumption of the previous industrial energy audits during period
1992…1997.

Results

The actual results of the EAP can be evaluated by the saving potentials reported in the
energy audit reports and by the status of implementation reported by the clients in the
questionnaires. Data on actual measured savings is difficult to get in large samples and
therefore MOTIVA has collected that type of information only from individual case
studies. This information is collected mainly to provide material for the media and for
Motiva´s own seminar presentations.
 
The degree of freedom to present the results by the MOTICOP is very good. Each energy
audit is filed with data on the building type and the branch subsector of the client and all
proposed energy saving measures are defined by a two digit coding system.
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 MOTIVA has published an Annual Report on Energy Auditing since 1994. The edition of
some 1500 copies is distributed to all auditors and several other groups interested or
involved in the auditing business. The results of the EAP is presented in the following
tables.

 
 Table 3: Average saving potentials of 2644 reported energy audits.

 
 Present annual

 Consumption and cost
 Savings potential

 per year
 Savings

percentages
 Total investment

 HEAT    
 5 156 GWh  893 GWh  17,3 %  
 618 MFIM (105 MEUR)  112 MFIM (19

MEUR)
 18,1 %  260 MFIM (44 MEUR)

 ELECTRICITY    
 2 905 GWh  187 GWh  6,4 %  
 861 MFIM (146 MEUR)  70 MFIM (12

MEUR)
 8,2 %  113 MFIM (19 MEUR)

 WATER    
 22 Mm3  2,5 Mm3  11,2 %  
 172 MFIM (29 MEUR)  18 MFIM (3

MEUR)
 10,3 %  32 MFIM (5 MEUR)

 TOTAL    
 1.650 MFIM
 (280 MEUR)

 200 MFIM
 (34 MEUR)

 12,1 %  404 MFIM (68 MEUR)

 
 

 Table 4: The average saving potentials (%) of 2644 reported energy audits by sectors.
 

 Sector  Heat  Electr.  Water  Total
  (MWh)  (MWh)  (m3)  (Costs)
 Municipal  17,5  7,6  8,6  13,0
 Private
services

 20,5  6,9  8,8  11,7

 Industry  16,4  5,9  13,0  11,8
 
 

 In 1996 MOTIVA interviewed the audit clients by using a questionnaire to find out the
implementation rate of the proposed energy saving measures. Returned questionnaire
sheets of 484 buildings were analysed. Each energy saving measure, originally proposed
in the energy audit report, had one of the following statuses: Implemented, Decided,
Considered, Not to be implemented.

 
 The results of the questionnaires are shown in tables 5. and 6. The percentage describes
the actual effect on the energy consumption and it is based on the theoretical calculation
made by the auditor. The difference in saving percentages compared to table 4 is
explained by the different sample of buildings. Especially in the industrial sector, the 55
sites divided to various subsectors, is relatively small sample and the total potential is so
high because of a few exceptional sites. The figures in table 4 are quite reliable since the
number of sites is 363, representing 36 million m3 in building volume.
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 Table 5: The calculated effect and implementation of measures saving heat.

 
 Sector and status of
 proposed measures

 Private
services

 94 buildings

 Municipal
 335 buildings

 Industry
 55 sites

 Total
 484

 Implemented  8,2  6,5  21,4  11,5
 Decided  2,8  4,9  4,0  4,2
 Considered  5,8  5,6  3,7  5,0
 Not to be
implemented

 3,7  1,6  3,7  2,6

 Total potential  20,6  18,5  32,9  23,4
 
 

 Table 6:  The calculated effect and implementation of measures saving electricity.
 

 Sector and status of
 proposed measures

 Private
services

 94 buildings

 Municipal
 335 buildings

 Industry
 55 sites

 Total
 484

 Implemented  2,1  2,6  2,4  2,4
 Decided  0,8  2,9  1,0  1,6
 Considered  1,3  1,9  2,4  2,0
 Not to be
implemented

 2,3  0,6  1,6  1,5

 Total potential  6,5  8,0  7,5  7,4
 

 
 The results of two successive questionnaires showed that the amount of implemented
measures had increased but also the share of measures with status "Not to be
implemented". This is actually a quite natural result. Some of those measures with status
"Decided" will be implemented within one year and those with status "Considered" will
either get the status "Decided" or "Not to be implemented", if the report is taken seriously
and not just put on the shelf.
 
 These results can be generalised so that some 2/3 of the total potential will be realised
within two to three years after the energy audit has been reported.

Training and authorisation of the auditors

 Motiva started the training of energy auditors in December 1994. During the period
December 1994 - May 1999 approx. 1100 persons have attended the Motiva Energy
Auditor Basic Courses and over 700 of them have passed the exam and received the
authorisation certificate. The Motiva-auditors are mainly mechanical end electrical
engineers (MSc. or BS.). Although the courses have been very popular, only 150 to 200
auditors have been active in the auditing business. In autumn 1998 the first Extension
Course took place but it is more like a current affairs seminar presenting the latest news
on the EAP and other topics related to it. These Extension Courses will be arranged
annually but there is no obligation for the auditors to participate the course.
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 The Motiva Energy Auditor Basic Course is a two-day event. The first day consist on
general issues and lectures are common for both mechanical and electrical auditors. The
first day includes the following topics:

 
• Motiva Energy Audit as a process
• Guidelines for Motiva Energy Audits
• Marketing the Motiva Energy Audits
• Building automation systems
• Energy saving opportunities in HVAC systems
• Energy saving opportunities in electrical systems
• Calculating the savings and the investments
• Writing an energy audit report

 
 The second day has a separate programme for mechanical and electrical auditors,
although the topics are common.
 
• How to carry out the field work
• MOTIWATTI auditors simulation programme
• How to prepare a good energy audit report
 
 All attendants are given the MOTIWATTI-programme and an exam to be done as
homework. The exams are inspected at MOTIVA on the principle “passed” or “failed”.
An authorisation is awarded by MOTIVA to all those who pass the exam.

 
 When the auditor training programme was planned, several issues had to be discussed.
One question was the length of the training course. It is obvious that it would require a
training period of several weeks to be absolutely certain that all auditors have the
sufficient knowledge and a test audit to ensure the readiness to carry out an energy audit
in practise. If the trainees were non-engineers, the minimum length would need to be
months if not years - taking into account how long it takes to graduate from any technical
faculty. During the first 18 months of the EAP 85 to 90 % of audits were carried out by
consultants and there was no point trying to find other type of organisations to start-up
auditing activities. The other type of organisations, the contractors, the manufacturers or
the utilities could not be taken seriously as a strong and active task force. Non of those
organisations had both the competence and the resources to carry out energy audit
projects in large volume. Today there are only a few utilities and contractors acting in the
field.

 
 The two-day course is a compromise but enough to give experienced mechanical and
electrical engineers a good view on how to apply their existing knowledge in the area of
energy auditing. The length of the training course was actually based on two conclusions.
The first conclusion was that two days is a normal length of a course where the consulting
companies will send their employees. If the course is longer the number of potential
trainees will be rapidly decreased - a one-week course would decrease the number into a
level where the training course itself would be useless. The second conclusion was that it
is totally out of question to have a training course with length of several weeks. The
benefits to extend the course from two to four or five days are minimal - bearing in mind
that the number of trainees might be decreased to one third. The topics to be taught during
the additional days will not deepen the knowledge of the trainees significantly and the
auditing procedures will have to be learned during the first audits in the field anyway.
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 A two-day course has some limits because then it is totally out of question to have any
other trainees than mechanical or electrical engineers with adequate basic knowledge on
those areas. This principle has not been followed as strictly as it should have been.
Therefore there are some auditors who probably do not have the adequate basic
knowledge, nor the ability to carry out proper energy audits. But in this case this decision
was made to avoid another problem, the legality to restrict any persons right to take the
course. In Finland there is no regulation, which would deny any building owner to apply
for the audit subsidy and therefore the authorisation process itself cannot be interpreted as
such attempt.
 
The decision to have the exam carried out as homework was made to simplify the
process. It would not have been possible to arrange the exam during course because it
would have taken several hours and the schedule was already quite tight. There would
have been also some problems with the source material to be used during the exam. Most
of the choices made in Finland can be justified but the "homework" type exam has not
been a good option. An authorisation once given cannot be cancelled just because the bar
has not been put high enough in the beginning.

One option, which should have been considered more thoroughly in the beginning, was to
arrange the exams in regional Institutes of Technology, which are quite familiar arranging
such events. This option is now one of the development steps that will take place in year
2000 when the whole training responsibility will be delegated to two to three Institutes of
Technology.

Although the training process does not guarantee that each authorised energy auditor is
actually skilled enough to carry out an energy audit the quality of the audits is not
jeopardised in general. The first checkpoint will take place when the auditors work, the
energy audit report, is enters the quality control process in Motiva. For those who are not
capable to do proper work and follow the guidelines it will be the first and last project.
The report will be sent back to the auditor a few times and finally if the auditor is unable
to submit acceptable report, the authorisation will be frosen. The market place it self will
partially take care of the quality – without a good reference list it is quite difficult to
manage in the tight competition with the experienced players.

Success stories

The EAP itself can be taken as a success story. The long-term engagement from the
MTI´s side is one concrete example that the EAP is giving desired results. If some
specific areas need to be addressed, one could be the on-line monitoring system – the
MOTICOP. The MOTICOP has been a bit laborious to maintain but it has given that kind
of information on energy conservation in tertiary and industrial sectors that has never
been received before and would have been very difficult to acquire by other means. By
on-line monitoring the administrator of an energy audit programme can practically keep a
finger on the pulse of the activity.

Another success story was the quite unbelievable publicity, the EAP received in 1995 and
1996. One reason to this interest by the media, was the active role Motiva took on
disseminating the good results and case studies during those years. But also this activity
is connected to the monitoring because most of the published information came from the
submitted energy audit reports or from the data filed into the MOTICOP. From the
beginning of year 1999 this role has been reactivated. During year 2000 the EAP
concentrate on promotion and marketing activities.
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In May 1997 the MTI published a report Evaluation of the Effectiveness of Energy
Conservation Policy. The aim of the thorough study, on which the report is based, was to
provide background information for the preparation of the Finland´s Energy Strategy. The
report mentions the energy auditing activities successful.

Other programmes related to energy auditing

The Voluntary Co-operation Agreements on the Promotion of Energy
Conservation

Short description

In 1997, the MTI signed a comprehensive energy conservation agreement with eight
organisations that represent various branches of industry, the producers and distributors
of energy and municipalities. In May 1999 the agreements were broadened to cover also
enterprises in the private services sector. If the target coverage of the agreements can be
achieved, the annual energy auditing volumes will go above the target level set for the
EAP in 1995 by the MTI´s Working Group.

All agreements have slightly sector specific-features but depending but all have one
common commitment – each enterprise, community or organisation signing the
agreement is committed to start-up scheduled energy auditing so that some 80% of the
building volume or energy consumption will be audited by the end of year 2005. The
MTI is supporting this commitment by granting an additional 10% subsidy above the
normal 40% and granting a 10% subsidy on energy saving measures presented in the
energy audits reports.

The agreement scheme is an important part of the EAP because of the annual reporting
procedure. The energy saving potentials are mainly based on energy audits and the
measures proposed in the audit reports and therefore the annual reporting will provide
valuable information on realised energy savings also for the EAP.

In June 1999 the coverage of the agreements was in the industrial sector 75% of the end-
use energy and in the municipal sector 30% of the building volume. Within the private
real estate and construction business enterprises the penetration process begun in May
1999 with some 5% of the building volume joining in the first phase.

Operating agent

Motiva plays an active role in the agreement scheme. Under the assignment from the
MTI, Motiva promotes and monitors the progress of voluntary agreements and is
responsible for putting into practise several tasks and commitments on behalf of the MTI.
The EAP will be run as a separate ongoing programme but several issues concerning the
monitoring of energy audits and voluntary agreements will be combined.
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Target group

The target groups for the voluntary agreements are in practice all end-use sectors except
the residential sector partially. In the residential sector buildings with oil-heating are a
target group for one agreement signed between the MTI and the Finnish Petroleum
Federation. The total amount of separate agreements to cover all relevant enterprises and
organisations will be close to ten.

Condition Assessments in residential sector buildings

Short description

The Ministry of the Environment has supported condition assessments in residential
sector buildings since 1993. By the end of year 1995 the condition assessment
programme had covered some 5000 to 5 500 buildings, mainly block of flats. The annual
volume has been quite stable. In 1997 the total volume was 1106 projects representing 1
500 to 2 000 building and approx. 40 000 dwellings.

The aim of the programme is to promote methodical renovation based on a long-term
plan on maintenance and repairs and to prepare the building owners for future
investments. The programme is totally voluntary but subsided by 0,5 EUR per square
metre, the maximum subsidy being 50% of the total cost. A separate training programme
has been established. By the end of year 1998, approx. 300 experts on condition
assessments have been trained. The Condition Assessment Programme does not require
authorised experts to be used but is recommended that the building owners should use
experts with a certificate of the condition assessment training course. The Condition
Assessment Programme has no monitoring system. The quality of the assessments is
controlled to some extent by the local municipal authorities granting the subsidies.

Guidelines for the condition assessments in block of flats and row houses were published
in 1993 and for small-houses in 1998. Both guidelines include an energy audit module.

In 1996 a study was carried out to monitor the quality of the condition assessments. The
study revealed that the energy audit module was missing in half of the assessments. Some
actions, like the training programme for condition assessment experts, have been taken in
order to improve the quality of the assessments but since there is no monitoring system,
the present quality and coverage of the implementation is not known.

Operating agent

The operating agents for the Condition Assessment Programme are local municipal
housing authorities. These authorities are responsible for handling the subsidy
applications and payments as well as for the quality of the assessment work. The overall
co-ordinator is the Housing Fund of Finland, which is a part of the Finland´s
Environmental Administration. The Housing Fund of Finland administrates the total
subsidy budget, which is divided between individual municipalities.

Target group

The target groups for the Condition Assessment Programme are all residential buildings,
which are in all-year use.
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Other activities related to energy auditing

Other activities including or promoting energy audits in Finland are the environmental
management systems, condition assessments in the tertiary sector. The two non-official
system-specific audit models, the Air Audit and the Pump Inspection are also presented in
this chapter.

The Environmental Management Systems

The Environmental Management Systems (EMS) have been for several years an area
where Motiva has made continuous efforts to influence the decision makers to adapt good
practises on energy issues – in practise to adapt energy audits. Motiva has attended
numerous courses and seminars as a key speaker since 1994 when the environmental
issues begun to gain increasing interest among Finnish enterprises. During year 1998 the
first industrial subsector, the concrete industry, adopted Motiva model energy audits as an
integral part of their guidelines on establishment of EMS. This decision means that
whenever a company on that sector establishes an EMS, energy auditing will follow
automatically. It is obvious that not all these energy audits follow Motiva´s guidelines,
but the EAP itself with the subsidies and the semi-official status will make the Motiva
models a good and interesting option. Because many companies are not interested on
energy conservation as a stand-alone issue, the EAP is more often considered as a
supportive frame providing good practises and a controlled environment for a good tool,
the energy audit, to be used within these management systems. This trend is expected to
strengthen in the future.

Condition assessments in tertiary sector buildings

The condition assessments have become very popular among the Finnish building owners
in the tertiary sector during the last few years. Many of the authorised energy auditors
have lately had more condition assessment projects than energy audits. The condition
assessments have also been more profitable for the auditors because there has been no
need for marketing – there is a natural demand for the assessment projects whereas the
marketing of the energy audits is a necessity and costly.

In order to benefit from this trend the MTI and Motiva co-operated with the Ministry of
the Environment to develop Guidelines for Condition Assessment in Tertiary Buildings.
The guidelines, published in 1998, contain information on how to combine an energy
audit and a condition assessment in order to achieve the benefits of simultaneous work.
The condition assessments in the tertiary sector, opposite to the residential sector, are not
subsided and therefore there are financial incentives to implement a condition assessment
simultaneously with a subsided energy audit.

Development of guidelines and models for energy audits outside the EAP

Motiva has launched and participated in development work, which aims to improve the
quality of energy auditing in general, not only within the EAP. In year 1999 Motiva
published two energy audit models, targeted to block of flats, the Post-acceptance Energy
Audit and the Follow-up Energy Audit. These models are not subsided within any
programme. Equal models were simultaneously developed for the tertiary sector, which is
within the EAP.
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The Air Audit

Short description

The Air Audit is a system-specific energy audit for compressed air systems. The Air
Audit is a four-step service package, the steps being 1) installation of the measurement
devices, 2) a 24-hour measurement period, 3) analysis of the results and compilation of
the Air Audit report and 4) presentation of the results. The Air Audit studies both energy
and functional aspects of a compressed air system. By the end of year 1998 over 400 Air
Audits had been carried out in Finland and approx. 100 in other countries, mainly in UK,
USA, Sweden and Norway.

The cost of an Air Audit varies between 3 500 and 10 000 EUR and the average saving
potential has been 15 to 20%. In old or poorly functioning systems the saving potential
can go up to 40%. The Air Audit itself is recommended to systems sizes 80 to100 kW and
above and the pay back time varies from a few days to six months. Smaller systems can
and have been audited also but the expected pay back time will be longer.

One recommendation often given in the Air Audit report is Sarlin Balance, a compressed
air system control solution, which won the European Better Environment Award for
Industry EBEAFI ´98. The measured energy savings by the Sarlin Balance have been 10
to 30% and the guaranteed pay back times for the investment around one year. The Sarlin
Balance is best suited to multi-compressor systems.

Operating agent

The operating agent for the Air Audit is the Balance division of Sarlin Group.

Target group

The target groups for the Air Audit are in principle all industrial facilities, with
compressed air systems. The interest of the supplier is, for clear reasons, in large multi-
compressor systems.

The Pump Inspection

Short description

The Pump Inspection models were developed in 1996 as a result of a national Technology
Procurement project. The project had clear specifications for a basic model and produced
three slightly different inspection versions. The Pump Inspection is a four-step service
package, the steps being 1) preliminary survey, 2) measurements, 3) analysis and 4)
reporting. The size of the inspected pumps has varied between 22 and 1 400 kW. The
Pump Inspections have covered approx. 500 pump units in Finland by the end of year
1998.

An average inspection cost per pump unit has been 1 500 EUR and the average saving
potential 7 600 EUR/a, representing 210 MWh/a in energy consumption. The maximum
potential found in one pump unit in the inspections has been 1 680 MWh/a. The average
investment cost per pump unit has been 5 100 EUR. One of the three companies
implementing the Pump Inspections has estimated that in 80% of the inspected pump
units, the energy consumption can be reduced with a pay back time less than 2 years.
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Operating agents

The Pump Inspections have been implemented by the following three companies:
Ahlstrom Pumps Corp., Indmeas Ltd. and Papes Corp.

Target group

The target groups for the Pump Inspections are all those industrial facilities where
pumping represents a significant share of the total electricity consumption.

 
Future plans

The ultimate goal of the EAP is improved energy efficiency. This is a result of three
parameters which are the annual volume of energy auditing, the average saving potential
shown in the audit reports and the implementation rate of the proposed energy saving
measures.

The annual volumes will be increased by the following actions:

• Motiva´s role in supportive marketing will be reactivated

• The training of energy auditors will be started in the Institutes of Technology

• The Energy Audits will be infiltrated to all that kind of activities e.g. Environmental
Management Systems that the companies are adopting because of the main business
requires it

• Motiva will try to influence to all energy certification type of activities so that the
information shown in the certificates would be based on an energy audit

• Motiva will actively market the voluntary agreements which include energy audits as
one central energy efficiency measure of the implementation

The average saving potentials will be improved by following actions:

• Motiva will maintain continuous quality control on energy audit reports

• Motiva will arrange annually Energy Auditor Extension Courses

• The energy audit models and guidelines will be continuously improved

The implementation rate of the proposed energy saving measures will be improved by:

• Introducing a third party financing concept (the ESCO Concept) which is connected to
the EAP as a next step to the audit phase

One future plan, which supports all these above-mentioned actions, is to maintain the
MOTICOP monitoring system in good operational condition.



Energy  Audi t  Management  Procedures

78

FRANCE

SUMMARY

Since the first oil crisis in 1973, France has endeavoured to increase its energy
independence through the exploitation of indigenous resources, the diversification of
energy supplies and use and the improvement of energy efficiency through energy
management policies which included the set-up of energy regulations, financial incentives
related to energy investments and the set up of the specialised energy agency, ADEME.

French energy efficiency and environmental policy has brought positive results. In a
period of 20 years 8 MTOE of energy has been saved in industry and the energy intensity
has improved by about 40%. As the country has progressively decreased its oil
dependency and now presents an excess of energy, this trend is changing.
In 1995, the Ministries of Industry, Environment, Science and Research proposed the
following measures to promote energy efficiency:

• An agreement between the Government and the national agency for the environment
and energy management ADEME clarifying the Agency’s operational responsibilities
and objectives

• New, tighter thermal regulations for new housing, tertiary and industrial buildings
aimed at reducing energy consumption

• An energy saving programme for public sector buildings, including mandatory energy
audits for existing buildings, and energy efficiency studies for new ones carried out
every five years

• Energy labelling for new residential buildings

The activities of ADEME, for the promotion of energy efficiency / rational use of energy
(RUE), environmental protection – waste management and renewable energy sources
(RES), are funded mainly by direct government allocations and revenues from four taxes
administered by the Agency (taxes for industrial and municipal waste, atmospheric
pollution, aircraft noise, and oil spent). Most of the ADEME energy programmes aimed
at the promotion of RUE and RES receive additional funding from other sources,
including Regional Authorities, the Fund for the Depreciation of Electricity Costs
(FACE) and the European Union.
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Energy Audit Programmes

There are no specific energy audit programmes.

Other Programmes related to Energy Auditing

Programmes MDE

A major voluntary agreement signed by the giant public electricity utility EDF and
ADEME, has launched since 1993, national and regional demand side management
(DSM) programmes, the so-called Programmes MDE.  These programmes cover various
fields such as the promotion of energy-efficient labelled appliances and compact
fluorescent light bulbs (CFLs) in the domestic sector, hundreds of energy audits in
industry for electricity savings in pumping, ventilation, refrigeration and compressed air
systems as well as energy efficient public lighting.

Today EDF and ADEME are planning the extension of electric energy auditing activities
(especially for refrigeration and lighting) to the commercial sector (hotels, super-markets)
as well as DSM promotion campaigns to urban settlements.

Industrial Energy management Programme

In the industrial sector, the Energy management system of France requires periodic
energy audits in order to identify energy saving and pollution control investments in
energy intensive industrial installations. The goal for the industrial energy audits is to set
up full and detailed energy balances. Energy auditing activities are deployed in relation to
the following three energy balance levels:

• Overall energy balance of the industrial site.
• Energy balance according to each production process within the industrial site. The

expert sets up a black box of energy flows and of raw materials entering and coming
out of the site.

• Characteristic energy balances of specific equipment, related to each specific process
analysis.

Industrial energy audits, are carried out by experts appointed by the Ministry of Industry
(MI). The audits are financed by the companies themselves or recently co-financed from
ADEME and the audit reports  must be sent by the company, to the Regional Directorate
for Industry, Research and Environment (DRIRE) of the site region, with the company
manager's remarks and a statement for possible actions the company wants to carry out.
The DRIRE may ask for any additional information needed.

Industrial companies with thermal process installations which consume more than 1000
TOE/yr are required to perform an energy audit every six years, with an extra on-site
control visit after this period. This assessment is based on existing regulations for the use
of energy and the limits of polluting emissions. This mandate is also valid but not so
effective even in smaller industrial sites consuming between 300 and 1000 TOE/yr of
thermal energy for their processes or have room heating systems and equipment
consuming more than 100 TOE/year of thermal energy.
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ADEME Support System

On May 1999, the French government announced a new policy for energy management
through ADEME. This will include well organised new support activities for all
economic sectors which are to be funded since 1999 with an extra 500 Million FF per
year and will be implemented with the reinforcement of the Agency’s human resources.

The ADEME Support System will include:

• Support for energy related decision-making through pre-audits, audits and feasibility
studies for the assessment of light and systematic interventions or capital investments
within the analysed site or process equipment

• Support for demonstration and best practice energy projects  (large scale
implementation of successful energy R&D results and of proven but less expanded
energy technologies)

• Financial support related to energy efficiency and management (30%-70% of the cost
of the related support activity)

• ADEME new Support System will also deal with RUE and the establishment of
energy management in all the building sector.

FRAC Energie Programme

A very new programme the FRAC Energie will finance through regional funds voluntary
studies for the identification of energy cost savings in French SMEs. ADEME will give
dedicated priorities to the sector of SMEs (companies within 500 and 5000 TOE/year)
with support activities in pre-energy auditing, energy auditing and feasibility studies for
energy saving projects including identification of financing opportunities and guarantee
funds. ADEME will also elaborate studies for relevant process improvement and provide
all necessary support tools and energy monitoring instruments. The regulations and
energy auditing procedure are also intended to become more simple for this case.

In the building sector, a new energy regulation for the building sector is under final
adoption. This regulation will include, except heating, requirements for energy efficiency
in lighting and air-conditioning systems as well as normalised estimations of building
annual energy costs.

Other Activities related to Energy Auditing

Energy Labeling schemes

In the residential sector the following Energy Labelling schemes, which involve a sort of
energy auditing, exist:
• The HPE (Haute Performance Energetique), which valorises the new residential

buildings which present more energy efficiency features than the requested by the
applicable regulations. The HPE label is voluntary.

• The QUALITEL, which accounts the total quality of a new residential building, in
terms of its acoustic quality and optimised thermal and electric energy consumption.
The QUALITEL label is voluntary for individual buildings and obligatory for
residential building settlements of more than 25 buildings.

• The VIVRELEC label for electric heating systems, commercially offered by EDF to
new residential buildings with good thermal insulation, ventilation effectiveness and
quality and electric radiators efficiency

• The ECODOM label for bioclimatic design, passive cooling and solar water heating.
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Other activities in TPF, etc.

In the public administration building sector, voluntary pilot projects for electric energy
management and extensive energy surveys on the energy consumption of the sector have
been realized. Furthermore awareness activities addressed to the administration of such
buildings have been initiated.

Furthermore, in France, banks have been specialized in third-party financing regarding
energy investments in industry, a total service which includes energy auditing. Many
financial institutions have also created specialised financial subsidiaries dealing with
energy saving and associated material investments, the so-called SOFERGIE. These
financial institutions offer a leasing service, composed of a financing of investments up to
100% and a rent readjusted to the achieved energy savings, within the company.
Furthermore they gain financial operational advantages due to such services.

ADEME finally provides important financing for environmental audits, preliminary
feasibility studies as well as for the purchase of energy measuring and accounting
equipment.
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COUNTRY REPORT

Background and present national policy

Previous activities

Introduction

Over the last decades, energy policy in France has been driven by concern over energy
security because of the first international oil crisis in 1973.  Due to the above reason,
France decided to increase its energy independence by giving high priority to the
exploitation of the indigenous resources, the diversification of energy supplies and
finally, the improvement of energy efficiency through energy management policies,
including the set-up of energy regulations, financial incentives related to energy
investments as well as the set-up of the specialised energy agency, ADEME.

The activities of ADEME

ADEME (established in 1992), merging AFME, the waste management agency
(ANRED) and the Air Quality Agency (AQA), have been involved in activities aiming at
the promotion of Energy Efficiency (EE), Rational Use of Energy (RUE), environmental
protection – waste management and Renewable Energy Sources (RES).  The activities of
ADEME were funded mainly by direct government allocations and revenues from four
taxes administrated by the Agency (taxes for industrial and municipal waste, atmospheric
pollution, aircraft noise and oil spent).  Most of ADEME’s energy programmes have
received additional funding from other sources, including regional authorities, the fund
for the Depreciation of Electricity Costs (FACE) and the European Union.

In 1979, AFME had launched information campaigns in the framework of the National
Instrument for space heating in the residential sector, in order to induce energy efficiency
behaviors “Meteo Chauffage”, aiming at informing customers about the need for space
heating according to climate conditions.

ADEME (former AFME) has also been involved with “Regional Funds for Energy
Efficiency” in the period 1984 – 1992.  This energy activity needed the creation of local
teams, as well as the involvement of local authorities in technical and financial support
for rational use of energy.  Partnership contracts of equal financial participation had been
signed between AFME and regional authorities.  The subsidies have mainly concerned
space heating in local community patrimonies, hospitals and public/ commercial
buildings, promoting decision making, energy analysis and demonstration projects for the
dissemination of new energy technologies including boilers, heat distribution networks,
air-handling and recovery systems and wall insulation.  ADEME’s contribution to these
local energy activities was estimated to be about 123 MEcus.
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Programmes, called Demand Side Management of energy (DSM-MDE), which involved
energy auditing activities, became national schemes over the 70’s (after 1973 and 1979
international oil crises).  Since 1990, French government reduced such DSM programmes
and by the mid-90’s, new DSM policies have been developed, targeting three main
directions:

1. Information campaigns to promote energy efficient behavior of customers
2. Definition of thermal standards for new constructions
3. Decision making through energy auditing and financial incentives (through the “Fonds

Specials des Grands Travaux” (FSGT) financial scheme) incentives for buildings
(local authorities, hospitals) and social housing.  The scheme took place in the period
between 1982 and 1986 and covered all the building sector also including individual
houses, private collective dwellings and tertiary buildings

The energy auditing and consultancy work has been based on a set of specifications
drawn by ADEME (former AFME).  The guidelines, given by these specifications, were
called “Framework for Thermal Diagnosis”, and described the three main phases of the
respective study, which also included the use of renewable energy sources, i.e.:

1. Precise examination and description of the building envelop, the installed equipment
and the building use

2. Data processing in order to evaluate actual energy consumption and costs with
breakdown by end-use which would allow proper calculations for the determination of
Energy Conservation Opportunities (ECOs)

3. Structured proposals for energy saving programmes with associated investment costs
and financial savings

In the framework of the implementation of Energy Conservation Opportunities (ECOs), a
400 FF/TOE (i.e. 60 Ecu/TOE) subsidy has been allocated to site owners who realized
energy retrofit investments.  The main scope of the ECOs campaign that started in 1979 –
1982, was to reduce energy consumption for space heating with fast dissemination of
DSM pre-occupations towards large-scale owners and heating system professional actors.

There were two categories of procedures:
1. Category A: Contracts signed between ADEME and owners of large sites, most of

them being institutional owners, who received direct subsidies for energy retrofit
programmes.

2. Category B: The subsidies were allocated to heating system providers.
The ECOs campaign was widely disseminated and very well accepted by professionals.
The following Table 1 illustrates the results obtained by the ECOs campaign.

Table 1: ECOs campaign results

Procedure ECOs potential
(kTOE/year)

Subsidies (MEcu)

Category A
contracts

99,500 6.5

Category B
contracts

656,600 48

Total 756,100 54.5
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Building managers had to adopt the guidelines set out in the “Framework for Thermal
Diagnosis”, in order to receive financial support and also to allow the initiation of the
energy auditing activities.  The funding covered 50% (70% during the three starting years
of the scheme) of the incurred cost with a maximum depending on the building size and
complexity.  The following incentive scales illustrated at Table 2 and Table 3 (1985
values) have been used to indicate maximum funding for an energy auditing activity.

Table 2: Maximum funding for an energy auditing activity in residential buildings.

Residential
buildings
Individual house
Block of flats

(2 to 50 apartments)
168 Ecu
228 Ecu+21 Euros/dwelling

(51 to 100 apartments)
(more than 100 apartments)

1295 Ecu+9 Euros/dwelling
1730Ecu+4,5Euros/dwelling

Health care
Up to 100 bed
101 to 200 bed
more than 200
bed

21 Ecu per bed
2100 Ecu+17 Ecu/bed
3800 Ecu+12 Ecu/bed

Table 3. Maximum funding for an energy auditing activity in other commercial
buildings

Other Commercial
buildings

(education, offices, retail…)

Heated area 0 to 500 m2

501 to 1000 m2

1001 to 3000 m2

3001 to 10,000 m2

more than 10,000 m2

457 Ecu
457 Ecu+1Euro/ m2

914 Ecu+0.3Euro/ m2

1524 Ecu+0.1 Euro/ m2

2100 Ecu+0.05 Euro/ m2

*300 Ecu extra for
air-heated area to
be considered"

conditioned buildings
is building surface normally heated at 15oC or more
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A calculation method for building energy retrofitting, called “Guide du Diagnostic
Thermique”, published by ADEME was used as a tool by professionals in order to allow
them to carry out accurate studies (i.e. energy audits) and avoid the use of conventional
calculation methods.  This calculation method was based on an original weather profile,
using pseudo dynamic values by decade and allowing for building inertia and control
strategies to be taken into account.  It dealt with space heating, sanitary hot water and the
corresponding ancillary equipment.  Several training courses on software packages
(MEDIA-MI, MEDIA-LC, INDIA-LC2) have been provided free of charge by ADEME
to those of the trainees who attended training sessions.  During the first three years of the
funding scheme (incentives were up to 70%), a large number of buildings (mostly public
buildings) have been audited.  The following Table 4 presents the results from the energy
auditing activities carried out in the building sector up to the end of 1987.

Table 4: Energy auditing results in the building sector – Number of buildings.

1982&1983 1984 1985 1986 1987 Total

Social housing 180,344 171,198 137,260 42,600 10,476 541,878

Private housing169,792 198,948 170,921 72,400 39,395 651,456

Public tertiary 787,685 316,728 60,145 50,400 54,568 1,269,526

Private tertiary 34,850 55,232 41,363 30,100 13,810 175,355

Total 1,172,671 742,106 409,689 195,500 118,249 2,638,215

Pilot
operations

35,209 32,122 21,860 25,300 3,800 118,291

A study called “Conseil d’Orientation Energétique” (COE) based on the comparison of
building energy ratios (calculated from energy bills and some technical data) with a set of
indicators coming from data bases of similar buildings or equipment, has been initiated
by some local authorities that needed to have a preliminary overview of all their energy
loads, such as buildings, street lighting, fleet of vehicles, etc.  Street lighting became an
important issue and deserved a specific audit service with DSM considerations together
with the regular safety problems raised by any intervention on urban lighting.

During the period 1975 - 1995, energy utilities used to manage the dissemination of
commercial activities and specific energy technologies with various subsidies.  Those
incentives concerned either decision making support for the choice of an energy form for
space heating as well as dissemination of high-efficiency technologies (subsidies for
buyers of natural gas equipment, e.g. condensing boilers).
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Present national policy

General goals

Fuel switching in France became a necessity since the first oil crisis in early 70’s.
Through this necessity, the share of oil in TPES (Total Primary Energy Supply) dropped
from 70% in 1973 to under 36% in 1995, coal has also dropped from 16% to 6% resulting
in the closure of most of the coalmines.  The French government due to its strong
infrastructure has taken an active role in planning its energy policy.  Energy auditing
activities have been introduced and implemented mainly by ADEME leading into
improvements of energy security, competitiveness of French economy, improvements in
end-use efficiency as well as the environmental protection.

In 1995, the Ministries of Industry, Environment, Science and Research, proposed the
following measures to promote Energy Efficiency (EE):

• An agreement between the French government and the national agency for the
environment and energy management, ADEME, clarifying the ADEME’s operational
responsibilities and objectives

• New, tighter thermal regulations for new housing, tertiary and industrial buildings
aimed at reducing energy consumption

• An energy saving programme for public sector buildings, including mandatory energy
audits for existing buildings, as well as energy efficiency studies for new ones carried
out every five years

• Energy labeling for new residential buildings

Recently, the new government strategy with the participation of the Green party has been
committed to support Rational Use of Energy (RUE), Energy Efficiency (EE) and the use
of Renewable Energy Sources (RES), by allowing growing financial resources to
ADEME.  Considering the increasing level of French awareness on energy related issues
in conjunction with the Kyoto commitments, it was decided that the new energy plan
should start with supporting the “decision making” energy auditing and investment
supporting services and extend it to consulting activities in order to start “marketing” the
energy conscious process again.

Policy for the industrial and building sectors

The new energy policy plan includes ADEME’s Support System, which allocates an extra
500 Million FF per year.
• Support for energy related decision-making through pre-audits, audits and feasibility

studies for the assessment of light and synthetic interventions or capital investments
within the process equipment

• Support for demonstration and best practice energy projects (large-scale
implementation of successful energy R&D results and of proven but less expanded
energy technologies)

• Financial support related to energy efficiency and management (30% - 70% of the
cost of the related support activity)

• ADEME new Support System will also deal with RUE and the establishment of
energy management in all the building sector
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Policy instruments in the form of information and regulations have also been used for the
residential, commercial and institutional buildings.  Such instruments are:

• Two voluntary labeling programmes for new buildings.  The label HPE (Haute
Performance Energétique) was introduced in 1983 and modified in 1988.  It targets
buildings that have thermal performance greater than the required one.  This is
mandatory for all residential buildings in the public sector that are larger than 25 units.

• Since 1975, there is a requirement that the cost of collective heat should be based on
individual consumption, where the technology permits.  This regulation was revised in
1991.

• For the purposes of reducing the energy investment bills in public buildings, the
French government allows the financing of equipment by leasing and through
mechanisms, such as Third Party Financing (TPF).

• New regulations for non air-conditioned commercial buildings have been adopted on
July 1st 1997.  Regulations concerning air-conditioned buildings should have started
the latest by January 1st 1999.

• Grants for low-income households to improve dwellings, which are more than 20
years old.

For the industrial sector, companies with thermal process installations that consume more
than 1000 TOE/year are required to perform energy audits every six years including an
extra on-site control visit at the end of the mentioned period.  This assessment is based on
existing regulations for the use of energy and of polluting emissions.  The scheme also
includes smaller industrial sites consuming between 300 and 1000 TOE/year of thermal
energy, or having room heating systems as well as equipment consuming more than 100
TOE/year of thermal energy.  Some major parts of the associated regulative and incentive
framework are as follows:

• Boiler inspection for energy consumption is mandated by governmental order (5th July
1977).  This order requires periodic inspections of energy-intensive industrial
installations.  The companies themselves will pay for these energy- auditing activities.

• The efficiency standards for boilers have been updated in 1995.
• Energy audits targeted to low emission levels and improved energy efficiency have

been regulated by a governmental decree on July 5th 1977.  This decree required
periodic energy audits of energy-intensive industrial installations.  Companies are
required to perform these energy-auditing activities every three to six years in
industrial facilities that consume more than 300 TOE/year.

• Voluntary energy audits are subsidized by the government for small and medium-
sized companies.

• R&D in energy-efficient industrial processes is promoted.
• Fiscal incentives exist such as:

• A special 12 month depreciation period for various types of systems in order to
save energy or to produce electricity (cogeneration)

• Funds for energy efficiency investments are available from SOFERGIE (group of
companies that finance energy efficiency investments) and FOGAME (a fund to
guarantee energy management).
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Energy audit programmes

There are no specific energy audit programmes.

Other programmes related to Energy Auditing

ADEME Support scheme

The policy for the building sector is supported by ADEME and includes the following
studies and energy services:

Local energy planning

Building audit

OPTICLIM
New buildings, simulations

Thermal solar feasibility study

BEMS networks, remote control
Feasibility study

Acoustic audit for large tertiary
buildings

DECISION MAKING
Building Sector

Pre-audit, Advising
Support: 70% of cost (with maximum)
(90% for pre-diagnosis in 1999 & 2000
with fixed amount

Audits, feasibility studies
Support: 50% of cost (with maximum)

COE
Conseil Orientation Energetique

Pre-diagnosis
Pre-diagnostic Energetique
Batiment

Audit for street lighting
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The “pre-diagnosis” service is an auditing activity based on a visit to the building in
question and to the expertise of the consultant.  This auditing activity must take place in
two days (with a fixed price of 12,000 FF – 1,800 Euros).  The objective of the “pre-
diagnosis” service is to promote a new interest in energy management and energy
conservation by proposing simple and cost-effective actions that can be rapidly
implemented.  Each of the above-mentioned services has its unique specification
guidelines that must be respected by the professionals, otherwise ADEME can refuse to
pay the building managers or owners, the corresponding grant.  The quality of the service
is mainly relying on the expertise and qualification of the energy consultants; therefore,
an agreement for technical (qualification, experience, software used) and non-technical
(training, code of ethics) requirements must be signed between ADEME and energy
consultants.  Although membership is voluntary, ADEME will publish updated lists of
members, which would give energy consultants a marketing advantage.  In order to better
achieve the goals of the energy auditing activities, several software tools have been
developed and used.  These software tools are based on EXCEL calculation worksheets
for pre-auditing studies (AMICE and PREDIAG).  For auditing activities, the MSDOS
based MEDIA-LC software that is developed in the 80’s is being completely re-written
for Windows environment and extended to calculations regarding electricity specific end-
uses.  The software tools will be distributed to all professionals free of charge taking into
account that these professionals will also attend training sessions organised and delivered
by ADEME.

The evaluation of the above auditing activities will be both quantitative and qualitative.
The evaluation of quantity of the energy audits and saving potentials as well as the
results, will come from an on line system.  Professional auditors have, among their duties,
to answer a synthesis questionnaire based on a survey, as well as, the opportunity to
access to the data in the database via Internet.  ADEME’s staff will check this procedure
before the grant is paid to the professional auditors.

Experts according to a methodology developed for this purpose will base the qualitative
evaluation on the analysis of a selection of the audit reports.  The analysis framework of
this methodology takes into account, for each audit activity, the following:
• General description of the building
• Description and data collection on the envelop, equipment and contracts

(subscriptions, maintenance)
• Calculations for energy balance and breakdown by end-uses
• Calculations on energy conservation opportunities and economic evaluation
• Validity of proposed ECOs

The most recent analysis has given poor results attributed to the fact that only a few
energy consultants invest on knowledge and experience acquisition related to energy
audits.  Therefore, there is a need to introduce and initiate training sessions and
information tools.  Considering the above-mentioned results, ADEME has decided to set
up “training tour” sessions organised in various locations throughout France.  These
“training tour” sessions will give consultants the opportunity to improve the quality of
services and therefore, the quality of advice towards building managers.  Last year, the
French government has decided to give a financial support of 40 MFF (6 Meuros) in
order to boost decision-making in the building sector.  The results expected from this
financial incentive are illustrated below:
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Table 5: Expected results from governmental financial incentives

Type of service Number of buildings Energy savings

COE and pre-audits 3,000 to 6,000 buildings 2,000 – 4,000 TOE

Audits and feasibility studies 10,000 to 20,000 equivalent
dwellings

5,000 – 10,000 TOE

The French policy for the building sector decided to exclude individual houses from the
decision-making support scheme, at least for the period 1999 - 2000.  Instead, it was
considered that the following activities should be supported:
• A self-auditing tool already available on the Minitel service (3615 ADEME), which is

in the process of also being available via Internet.  This is a simple software tool that
the house occupant can use to calculate its consumption and also have an evaluation
of the potential savings.  It takes 15 – 20 minutes for the self-auditing tool to answer
the different fields and also display the results.

• Establishment of partners network able to give free advice to house occupants (on the
basis of a PC)

The above energy auditing activities could be extended by ADEME, depending on the
budget allocations, to more individual houses.

Programmes MDE

Short description

The giant French public electricity utility EDF and ADEME have signed a major
voluntary agreement, which is been launched since 1993.  These are national and regional
demand side management (DSM) programmes, the so-called Programmes MDE.

Energy audits

These programmes cover various fields, such as the promotion of energy efficiency
labeled appliances and compact fluorescent light bulbs (CFLs) in the domestic sector,
hundreds of energy audits in industry for electricity savings in pumping, ventilation,
refrigeration and compressed air systems, as well as energy efficient public lighting.  EDF
and ADEME are planning to extend the electricity auditing activities (especially for
refrigeration and lighting) to the commercial sector (hotels, super-markets), as well as
DSM promotion campaigns to urban settlements.

Target group

The domestic as well as the industrial sector are the main target group of these
programmes.

Administration and operating agent

EDF and ADEME are the operating and administration agents.
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VIVRELEC Project

Short description

Since 1997, EDF the public electricity utility has launched “VIVRELEC” project, aiming
at developing customer’s loyalty for electric heating, as its market share started de-
climbing some years ago.

Energy audits

In the industrial sector, experts appointed by the Ministry of Industry (MI) carried out
energy-auditing activities.  These activities have been financed by the companies
themselves or co-financed by ADEME.  The companies will send the audit reports from
the above activities to the Regional Directorate for Industry, Research and Environment
(DRIRE) of the relevant site region, along with the company manager’s remarks
including a statement of possible actions that must be carried out by the particular
company.  For this purpose, the DRIRE can ask for possible additional information.

Target group

This project targets the consumer’s loyalty for electric heating.

Administration and operating agent

The companies themselves or ADEME have financed the energy auditing activities.  The
Ministry of Industry is also involved in the administration process.

FRAC Energie programme

Short description

A very new programme, the FRAC Energie, will finance through regional funds,
voluntary studies for the identification of energy cost savings in French SMEs.

Energy audits

ADEME will give dedicated priorities to the sector of SMEs (i.e. companies in the range
of 500 – 5000 TOE/year) with support activities in pre-energy auditing, energy auditing
and feasibility studies for energy saving projects including identification of financing
opportunities and guarantee funds.  ADEME will also elaborate studies for relevant
process improvement and will provide all necessary support tools as well as energy
monitoring instruments.  In the building sector, a new energy regulation is under
adoption.  This energy regulation will include, except heating, requirements for energy
efficiency in lighting and air-conditioning systems, as well as normalized estimations of
building annual energy costs.
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Target group

In the industrial sector, companies in the range of 500 – 5000 TOE/year is the main target
of this programme.  Through the adoption of new energy regulation, this programme also
targets the building sector including heating, requirements for energy efficiency in
lighting and air-conditioning systems, as well as normalized estimations of building
annual energy costs.

Administration and operating agent

ADEME is the major administration and operating agent of this programme.

Industrial Energy Management Programme

Short description

In the industrial sector, energy savings and pollution control investments must be
identified in the energy intensive industrial installations through energy auditing
activities.  The Industrial Energy Management Programme through such energy auditing
activities should target:
• Overall energy balance of the industrial site.
• Energy balance according to each production process within the industrial site.  The

expert sets up a black box of energy flows and of raw materials entering and coming
out of the site.

• Characteristic energy balances of specific equipment related to each specific process
analysis.

Energy audits

Companies with thermal process installations that consume more than 1000 TOE/year are
required to perform energy audits every six years including an extra on-site control visit
at the end of the mentioned period.  This assessment is based on existing regulations for
the use of energy and of polluting emissions.  The regulation also includes smaller
industrial sites consuming between 300 and 1000 TOE/year of thermal energy, or having
room heating systems as well as equipment consuming more than 100 TOE/year of
thermal energy.

Target group

Industries consuming more than 1000 TOE/year as well as those consuming between 300
and 1000 TOE/year of thermal energy, are the target group of this programme.

Administration and operating agent

Experts appointed by the Ministry of Industry (MI) are the operating agents of this
programme.   ADEME and DRIRE (Regional Directorate for industry, Research and
Environment) have the administration of this programme.
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Other Activities related to Energy Auditing

Energy Labeling schemes

In the industrial sector, the following Energy Labeling schemes that involve energy
auditing activities, exist:
• The HPE (Haute Performance Energetique), that validates the new residential

buildings, which present more energy efficiency features than the requested, by the
applicable regulations.

• The QUALITEL, which accounts the total quality of a new residential building in
terms of its acoustic quality and optimized thermal as well as electric energy
consumption.  The QALITEL label is voluntary for individual buildings and
obligatory for residential building settlements of more than 25 buildings.

• The VIVRELEC label for electric heating systems, commercially offered by EDF to
new residential buildings with good thermal insulation, ventilation effectiveness and
electric radiators efficiency.

• The ECODOM label for bio-climatic design, passive cooling and solar water heating.

Other activities in TPF

In the public administration-building sector, voluntary pilot projects for electric energy
management and extensive energy surveys on the energy consumption have been
realized.  Furthermore, awareness activities addressed to the administration of such
buildings have been initiated.  In addition, financial institutions have been specialized in
third party financing regarding energy investments in industry including energy auditing
activities.  Many financial institutions have also created specialized financial subsidiaries
dealing with energy saving and associated material investments, the so-called
SOFERGIE.  These financial institutions offer a leasing service that is composed of
investments of up to 100%, and a rent re-adjusted to the achieved energy savings within
the company.  ADEME finally provides important financing for environmental audits,
preliminary feasibility studies as well as for the purchase of energy measuring and
accounting equipment.
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AUDIT’99 CONFERENCE PRESENTATION

Hubert Despretz
ADEME (French Energy Conservation & Environmental Protection Agency)

"Energy Audit In France: A Renewed Auditing Scheme"

The term of audit encompass a wide range of activities related to energy accounting. In
France we use to talk about "Decision making process" which refers to a series of actions
aiming at the evaluation of the energy saving potential and the identification of energy
conservation opportunities. Depending on the number of buildings (from a single one to a
complete stock), and the accuracy of the calculations (from the use of statistical energy
indicators to detailed energy flows calculations), a number of energy studies have been
defined with detailed specifications and are in this paper incorporated under the general
term of energy auditing.

1 Lessons from the past

1.1 Auditing scheme in France in the 80's

Together with a large  energy efficiency investments funding procedure, an auditing
scheme in the building sector was launched in France in the 80's. The FSGT financing
scheme was targeted to public buildings (local authorities, hospitals, ) and social
housings. The audit scheme covered all building sector, that is included also individual
houses, private collective dwellings and tertiary buildings.

Audits in buildings

The consultancy work was based on a set of specifications drawn by ADEME (formerly
AFME). The guidelines, called "Framework for Thermal Diagnosis", describe the 3 main
phases of the study:
• Precise examination and description of the building envelope, equipment and use.
• Data processing in order to evaluate actual energy consumption and costs with

breakdown by end uses and allowing proper calculations for Energy Conservation
Opportunities (ECOs)

• Structured programmes proposal with investment costs and financial savings

The study should not only consider energy conservation but also energy changes and use
of renewables.



Energy  Audi t  Management  Procedures

96

The building manager could receive a financial support to have an audit carried out when
complying with the above mentioned guidelines. The funding covered 50% (70% during
the 3 starting years of the scheme) of the incurred cost with a maximum depending on the
building size and complexity. The following incentive scale (1985 value) was used to
indicate maximum funding for an audit:

Residential buildings
Individual house 168 €1

Block of flats (2 to 50 appartments): 228 € + 21 €/dwelling
(51 to 100 appartments) 1295 € + 9 € /dwelling
(more than 100 app.) 1730 € + 4,5 € /dwelling

Health care
Up to a 100 bed 21 € per bed
101 to 200 bed 2100 € + 17 € /bed (above 100)
more than 200 bed 3800 € + 12 €/bed above 200

Other commercial buildings (education, offices, retail..)
Heated area 0 to 500 m2 457 €

501 to 1000 m2 457 € + 1 €/m2 (above 500)
1001 to 3000 m2 914 € + 0.3 €/m2 (above 1000)
3001 to 10 000 m2 1524 € + 0.1 € /m2 (above 3000)
more than 10 000 m2 2100 € + 0.05 €/m2 (above 10 000)

* 300 € extra for air conditioned buildings
* heated area to be considered is building surface normally heated at 15°C or more (thus
excluding underground car parks or store rooms from the calculation)

Tools and methods

In order to allow professionals to carry out correct studies and avoid the use of
conventional or regulatory calculation methods that do not fit to the existing building
stock, ADEME published a "Guide du Diagnostic thermique" which was a calculation
method specifically developed for retrofit in the energy field. It dealt only at that time
with space heating, sanitary hot water and the corresponding ancillary equipment. It is
based on an original weather description, using pseudo dynamic values by decade and
allowing thus to take into account the building inertia as well as control strategies.

On the basis of this method a software set (MEDIA-MI, MEDIA-LC, INDIA-LC2) under
MS-DOS was developed and marketed. In practice it was handed for free to trainees who
attended training sessions provided by ADEME.

                                                
1 All figures in Euros are rounded for legibility; to have precise figures refer to value in FF
2 respectively for individual houses, collective dwellings and tertiary buildings and for instrumentation
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Results
A large number of buildings were audited in the period, especially during the initial years
were incentives were high (70%) and funding for investment were available at least for
public buildings.

Number of audits conducted on the 30th of December 1987 (in equivalent dwellings 3)

1982 &
1983

1984 1985 1986 1987 Total

Social housing 180 344 171 198 137 260 42 600 10 476 541 878
Private housing 169 792 198 948 170 921 72 400 39 395 651 456
Public teriairy 787 685 316 728 60 145 50 400 54 568 1 269 526
Private tertiary 34 850 55 232 41 363 30 100 13 810 175 355
Total 1 172 671 742 106 409 689 195 500 118 249 2 638 215
Pilot operations 35 209 32 122 21 860 25 300 3 800 118 291

Pilot operations were actions conducted at a town level or within a specific building stock
and with particular conditions, financial, technical, informative… and with an agreement
with local building work companies to improve investment rate.

One must keep in mind that the objective of an auditing scheme is not the conduction of a
study but the execution of retrofiting works. Audit is called in France a "Decision making
Tool" but it is not a successful initiative if it does not raise a subsequent level of
investments. Efficiency of the "decision making" was evaluated in a number of cases
showing a 50% rate of audits followed by investments, the level of which varying largely
depending upon the type of building, the status of the building manager or owner and the
existence of financial incentives.

                                                
3 In the non residential sector, 100 m2 = 1 equivalent dwelling.
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Survey Type of building Conversion rate
(% of audits turned

into work)

Average
investment per

equivalent
dwelling

[FF]

Most frequently
conducted ECOs

PACT/FNHR - Residential 49 10 000 Wall insulation,
boiler change

DROME dept - Individual houses
- Apartments

75
80

6000 to 7000
idem

Insulation
Heating system

ANAH - Apartments 47 7400 Roof and floor
insulation

BATI ENERGIE
ALSACE

- Individual houses
- Apartments
- Tertiary

86
60
81

395004

19000
5500

86% on heating
system, 60% on
DHW, 74%
building envelope

BATI ENERGIE
fichier adhérents

- Individual houses
- Apartments
- Tertiary

70
63
80

33500
8800
9400

Roof insulation
and control
devices

APOGEE - Offices 75 10000 Roof insulation,
new burner

PILOT
OPERATIONS
ARRAS
ST NAZAIRE
NUITS ST G.
SARREGUEM.

All types of
buildings, mainly
dwellings, schools
and local
authorities
buildings

55
41
20
49

16000
16500
20000
10000

Roof insulation
and change of
boiler
Double glazing

1.2 Policy evolutions

1.2.1 Budgetary constraints in the early 90's

Due to budget constraints in 87 and 88, this general scheme was progressively reduced
and abandoned at state level. The principles of "decision making" continued to be used in
a number of Regions which were able, either on local or on EU funding, to carry on
energy conservation support activities. In order to adapt to local demands and fit to the
needs of their "clients", namely local authorities, the energy studies specifications were
adapted  which gave birth to new services.

1.2.2 Extension of services: COE, street lighting, environmental aspects

Some local authorities needed to have a preliminary overview on all their energy
consumptions : buildings, street lighting, fleet of vehicles…This led to the definition of
the "Conseil d'Orientation Energétique" (COE ) which is a study mostly based on the
comparison of buildings energy ratios (calculated from energy bills and some technical
data) with a set of indicators coming from data bases of similar buildings or equipment.

                                                
4 Very small sample
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Street lighting became an important issue and deserved a specific audit service with
Demand Side Management considerations together with the regular safety problems
raised by any intervention on urban lighting.

Urban planning studies also have slightly incorporated energy considerations (mostly on
the supply side) which in turn led to energy analysis on the demand side (construction of
new condominiums…)

New constructions also started to want to grow "green" which needed the development of
High Environmental Quality requirements for new constructions (HQE), a set of
specifications which were used on some pilot projects. Within these specifications energy
has a major role although other considerations (water, air - indoor and outdoor - quality,
waste, acoustics, ….) are also listed and taken care of.

2 1999 Renewed Decision Making Scheme

New left wing governmental majority with participation of Green Party, together with the
concern of meeting Kyoto's requirements have conducted the Government to support
Energy Conservation and use of Renewable Energy Sources by allowing growing
financial resources to ADEME. Considering the level of awareness in France on energy
related issues, it was decided that the energy Plan should start with supporting the
"decision making" services and extend it to very simple and straightforward counselling
activities in order to start "marketing" the energy conscious process again.

2.1 General principles

In the building sector, ADEME is supporting (with different rates and maximum) the
following studies or energy services:

COE
Conseil Orientation Energétique

Prediag
pré diagnostic Energétique Bâtiment

Pre audit, Advising
support: 70 % of cost (with maximum)

(90% for prediag in 1999 and 2000 with fixed amount)

Audit for street lighting

Local energy planning

Building audit

OPTICLIM
New buildings, simulations

Thermal solar feasibility study

BEMS networks, remote control
Feasibility study

Acoustic audit
for large tertiary buildings

Audits, feasibility studies
support : 50% of cost (with maximum)

DECISION MAKING
Building Sector
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The "pre-diag" service is a very light audit based on a visit of the building and the
expertise of the consultant. It must be realised in two days (with a fixed price 12000 FF -
1800 €). Its very objective is to foster a renewed interest in energy management and
energy conservation by proposing very simple and cost effective actions that can be
implemented rapidly. It can also help in orienting on a detailed audit or a specific
feasibility study.

2.2 Specifications for auditing services

Each of the above mentioned service has its particular specifications guidelines which
must be respected by the professionals, otherwise ADEME will refuse to pay the
beneficiary (building manager or owner) the corresponding grant.

2.3 Selection of professionals

The quality of the service is relying mostly on the expertise and qualification of energy
consultants. ADEME proposes to the professionals to sign a charter where technical
(qualification, experience, software used…) and non technical (training, code of ethics,
insurances…) requirements must be met. Although membership is voluntary, ADEME
will publish regularly updated lists of members, which would give them a definitive
marketing advantage. Conditions for exclusion are also very tight which should insure a
certain level of quality.

Joining the charter will be submitted to prior approval by ADEME's regional offices
which are well positioned to judge upon the quality of applying professionals.

2.4 Development of auditing tools

Several software tools are being updated and reviewed for the different services. They are
based on EXCEL calculation worksheets for pre audit studies (AMICE and PREDIAG).
For audits the MSDOS based MEDIA-LC software developed in the 80's is being
completely rewritten for Windows environment and extended to calculations regarding
electricity specific end-uses.
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All these softwares will be distributed for free to the professionals who will attend the
training sessions organised and delivered by ADEME.

2.5 Follow up and evaluation

The evaluation will be both quantitative and qualitative:

The evaluation of quantity of audits and saving potentials as well as the results will come
from an on line system. Professional auditors have, among their duties, to answer a
synthesis questionnaire on the survey. They will also enter the data in the data base, via
Internet and this will be checked by ADEME's staff before paying the grant. A
presentation of the requested information is attached as an annex.

Qualitative evaluation will be based on the analysis of a selection of audit reports by
experts according to a methodology that was developed  for this purpose and allows to
consider all the different steps in conducting the service. The analysis framework takes
into account, for each audit:
• General description of building
• Description and data collection on the envelope, equipment and contracts

(subscriptions, maintenance..)
• Calculations for energy balance and breakdown by end uses
• Calculations on energy conservation opportunities and economic evaluation
• Validity of proposed ECOs
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The most recent analysis has given poor results which can be attributed to the fact that the
market being very low, few energy consultants really invest on knowledge and experience
acquisition related to audits. There is a large need to bring in training sessions and
information tools.

2.6 Training activities, the auditing guide

Considering the above mentioned results ADEME has decided to set up a "training tour"
that will be organised in various locations throughout France in order to give the
consultants the opportunity to attend without having to travel and thus loose working
time. Structured in two sessions (one on fundamentals of audits, the second on practical
aspects: tools, metering procedures,  case studies), it should help in raising the quality of
services and consequently the quality of advices handed out to the building managers.

The auditing guide is a document giving all the fundamentals of energy auditing services.
It will be distributed on a CD-ROM and eventually down-loadable from the ADEME
Web site.

3 Expected results, future evolutions

3.1 Projections

In 1999 a budget of 40 MFF (6 M€) has been decided to support decision making in the
building sector. The following results are expected:

Type of service Number of buildings Energy savings
COE and pre audits 3 000 to 6 000 buildings 2 000 - 4 000 toe
Audits and feasibility studies 10 000 to 20 000 equivalent dwellings 5 000 - 10 000 toe

3.2 Individual homes

Individual houses are not considered in the present scheme. For 1999 and 2000 it has
been decided that the decision making support scheme was not targeted to this sector.
Some other activities should fill the gap like:
• a self auditing tool already available on the Minitel service (3615 ADEME) which is

in the process to be made available also via Internet: a simple software tool that the
house occupant can use to calculate its consumption and have an evaluation of the
potential savings. It needs 15-20 mn - when you have gathered the information and
data on your house - to answer the different fields and have the results

• establishment of a network of partners able to give advising for free to house
occupants (on the basis of a PC based version of the same software tool)

Depending on budget allocations for the following years, ADEME will envisage the
extension of the different auditing services to individual housing.
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3.3 Environmental Quality Assessment

The development of a number of complementary services - on acoustics, water, waste,
indoor air quality… - which are still at the pilot stage should lead to the definition of an
environmental audit service for existing buildings, encompassing the various themes as
mentioned above. Considering the objectives of ADEME, it is a logical extension of the
"decision making support" scheme.

Today the energy auditing is supported in order to fulfil France's commitments to  the
Kyoto's protocol. Tomorrow, the need for environmentally friendly buildings in a
sustainable world will be the driving force to support environmental quality assessment in
the building sector.

(See Annex 1)
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IDENTIFICATION DE L'OPÉRATION:
Nature de la prestation

¨ COE ¨ Prédiagnostic _____ ¨ Diagnostic énergétique......¨ Etude préalable 5

.................................................................

................................................................. (préciser)…………..

Maitre d'ouvrage/bénéficiaire

NOM..............................................................................
ADRESSE.....................................................................
CODE POSTAL..........................................................
VILLE............................................................................
RESPONSABLE......................................................... Tel:____________  Fax: ___________  E-mail: ..........
N°CONTRAT ADEME.............................................

1.1.1.1 Identification du prestataire
NOM..............................................................................
ADRESSE.....................................................................
CODE POSTAL..........................................................
VILLE............................................................................
RESPONSABLE......................................................... Tel:____________  Fax: ........................... E-mail:__________

1.1.1.2 Identification du BATIMENT/PATRIMOINE diagnostiqué

Nombre de bâtiment(s): .............................................. (les renseignements qui suivent sont à dupliquer autant
de fois que de bâtiments dans l'étude pour un COE)
NOM..............................................................................
ADRESSE.....................................................................
CODE POSTAL..........................................................
VILLE............................................................................

TYPE: (renvoi sur menu déroulant: logements, bureaux administration, enseignement, secteur santé, gymnase,
piscine, patinoire, complexe sportif, secteur des commerces, cafés, hotel, restaurants, maison de retraite, foyer,
salle polyvalente…..) ..................................................

SURFACES CHAUFFEES: .....................................m2ANNEE DE CONSTRUCTION:....................................

                                                
5 Se reporter à la fiche de synthèse spécifique

ANNEX 1
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CONSOMMATIONS D'ENERGIE ANNEE: ......
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USAGES (cocher les usages couverts
par chaque énergie)

ENERGIE UNITES CONSO
C
H
A
U
FF
A
G
E

EC
S

CU
ISS
ON

EC
LA
IR
AG
E

CL
IM
AT
IS
AT
IO
N

AU
T R
ES

DEPENSES (FTTC/an)

Gaz naturel MWh PCS þ þ þ þ þ
Fioul l þ þ þ þ þ
GPL tonnes þ þ þ þ þ
Charbon Tonnes þ þ þ þ
Réseau urbain MWh PCI þ þ þ þ þ
Electricité MWh þ þ þ þ þ þ
Bois Stère þ þ þ þ
Autres(préciser) MWh þ þ þ þ þ þ

PROPOSITIONS D'AMELIORATIONS

Nature
interventions Description selon menu

déroulant
Montant des
investissements
(F TTC)

Economies
(F TTC/an)

Economies
d'Energie
(kWh/an)

Délai de
réalisation
(Mois)

Interventions sur
le bâti

- ISOLATION PAR L'INTÉRIEUR
DES MURS EXTÉRIEURS

- ISOLATION PAR L'EXTÉRIEUR
DES MURS EXTÉRIEURS

- ISOLATION DES PLANCHERS
BAS SUR LOCAUX NON CHAUFFÉS

- ISOLATION DES PLANCHERS
BAS SUR L'EXTÉRIEUR

- ISOLATION DES TERRASSES
- ISOLATION DES PLANCHERS

SOUS COMBLES
- ISOLATION DES PAROIS

VERTICALES SUR LOCAUX NON
CHAUFFÉS

- REMPLACEMENT DES
VITRAGES SIMPLES PAR DES
VITRAGES DOUBLES

- REMPLACEMENT DES
FENÊTRES PAR DES FENÊTRES
AVEC VITRAGES DOUBLES

- POSE DE DOUBLES FENÊTRES
- CALFEUTREMENT DES PORTES
- CALFEUTREMENT DES

FENÊTRES
- ISOLATION DES COFFRES DE

VOLETS ROULANTS

Interventions sur
les installations de
chauffage

Interventions sur
ECS

Interventions sur
Eclairage

Interventions sur
la gestion

Interventions sur
la tarification, le
comptage

…….

Autres à préciser
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GERMANY

SUMMARY

Energy Policy of the Federal Republic of Germany

Since the beginning of the 1990s the federal government policy has given increased
emphasis to global warming issues and the target was set of reducing CO2 emissions by
25 % before 2005, compared to 1990 levels. The main policy targets are an efficient and
environmentally harmless energy supply, increased use of renewable energy sources and
a more efficient use of energy in industrial, commercial and private sectors. Essential
boundary conditions are economic sustainability and safety of energy supply.

The German federal government’s energy conservation policy is basically market-
oriented. Framework conditions created by the federal government are supposed to
support the market-economy process, e.g. by information and advice measures, financial
incentives, and legal measures (such as the new eco-tax on energy consumption). In
addition, the federal government makes use of voluntary self-commitments of the
industry where appropriate.

Subsequently, the federal energy policy includes promotion programmes for a more
rational use of energy, an increased use of renewable energy sources, R&D of new
materials, innovation, rehabilitation, physical improvement, investment support,
economical and regional development, environmental information dissemination and
advising activities. The programmes are tailored for special target groups, in most cases
for housing, service or industrial sectors, where the SME-companies have a special
emphasis. Terms of the programmes vary from three to five years, but those can be
continued if the programmes are found effective.

Energy auditing is generally considered in Germany as energy advising or energy
consultancy serviced by qualified experts.  The federal state, the states and municipalities
promote to use external energy experts in improvements of energy efficiency, if in-house
resources are not adequate. An energy auditing procedure is standardised by the
Federation of German Engineers, VDI, in a direction “VDI-Richtlinie 3922
Energieberatung” and applied generally as an element in various energy efficiency
improvement programmes.

Energy auditing concept as stand-alone activity is being executed by large German
companies on their own, most often by in-house resources. As regards SME’s, which
most often lack in-house resources for energy auditing, the federal government supports
energy audits by financing up to 40 % of the costs of an externally delivered audit (max.
1600 euro). However, energy audits are most often being carried out by companies when
taking part in the so-called eco-audit system based on the EU-ordinance on eco-audit of
June 29, 1993.
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Energy Policies of the States

The Federal Germany consists of 16 states, which have constitutionally guaranteed
extensive rights of self-government. The states follow federal energy policy or carry out
their own energy policies. States’ energy policies include typically programmes for
renewable energy sources, rational use of energy, environmental, municipal energy
conservation, economical promotion, training, information dissemination etc.

Regional and Municipal Energy Saving Activities

Large cities and regions may have their own concepts for energy saving and information
dissemination etc. activities. Often these comprise of municipal energy management and
energy contracting services. Energy auditing is typically related to these procedures.

Energy Audit Programmes in Germany

The Federal Energy Conservation Programme “Energiesparberatung vor Ort”.

The Federal Ministry of Economics (BMWi) launched in 1991 an energy saving
promotion programme called “Vor-Ort-Beratung”, as a part of national policy to reduce
CO2 emissions.  The programme has been running since 1991 and is considered very
effective, especially in rehabilitation of old buildings. A resolution to continue the
programme was made in 1998.
The programme gives subsidies for the following audit phases carried out by qualified
engineers. Phase 1: Present situation, Phase 2: Documentation and proposals for energy
efficiency enhancements, Phase 3: Personal advice by engineers at the time when
documentation are handed over. Credit banks give low interest loans for investments
recommended in the audits.

Goals of the programme are to improve thermal insulation and heating systems, by
promoting energy certification and other energy saving measures in new and existing
buildings built before 1984 in old States and 1989 in new states respectively, and to
increase energy saving awareness among building owners and end users. The goals are
pursued by technical and financial aid provided by numerous local actors. The
programme gives financial support to building owners to procure energy audit
consultancy. Eligible to get support from the “Vor-Ort-Beratung” programme are in
principle all building owners, provided that the whole building will be audited. Flat
owners also have to include a formal audit of heating systems and structural conditions of
the building in the consultancy.

Several states and credit banks have additional programmes for financing investments
recommended in the audits. The programme is extended to SME’s and religious
buildings. If they are used for residential purposes, maximum support for energy audit
made by consultants is limited according to building size counted in flats per building.
The range of the maximum support varies from 325 euro for single family houses to 450
euro for apartments of 61-120 flats. The coincident cost of an energy audit is from 425
euro to 1600 euro.
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The consultants shall have adequate professional experience on energy auditing and
proven skills to carry out reliably the defined “Vor-Ort-Beratung” tasks. The information
and advising agent of the programme is Bundesamt für Wirtschaft (BAW) in Eschborn.
The energy audit services are authorised to engineers and consulting companies around
the nation. The RKW e.V. (Rationalisierungs Kuratorium der Deutschen Wirtschaft)
carries out a qualification and maintains a list of authorised agencies and companies per
regions.

The federal “Vor-Ort-Beratung” programme covers all states and a few states have
established their own “Vor-Ort-Beratung” programmes such as the “Gebäudecheck
Energie” by the State of Northrhine-Westphalia. As the programmes are diversified, very
little collective information on results, total volumes of audited buildings and
implemented energy saving measures is available.

The effectiveness of energy efficiency improvement measures made trough the “Vor-Ort-
Beratung” and other similar activities can be seen from the development of fuel
consumption of the old states since the energy crisis of 1973. The influence of a single
programme cannot be identified.

Other Programmes Related to Energy Auditing

Municipal energy improvement programmes and energy contracting programmes apply
commonly energy auditing in various steps. The first phase of standardised energy audit,
Present Situation, is widely used to clarify actual status of the building and technical
systems, operational routines and occurred energy consumption and costs. Energy
auditors may be used also in later stages to generate new ideas for improvements and to
teach how site inspections are carried out in practice. Design tasks, cost estimates,
economic calculations and implementation plans are often also ordered from the same
engineering offices.

Other Activities related to Energy Auditing

Commercial energy audit and more comprehensive energy analyses are available from
several specialised consulting firms around the country.
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COUNTRY REPORT

Comments to text
??

Background and present national policy

Previous Activities

Energy auditing is generally considered in Germany as energy advising or energy
consultancy serviced by qualified experts.  The federal state, the states and municipalities
promote to use external energy experts in improvements of energy efficiency, if in-house
resources are not adequate. An energy auditing procedure is standardised by the
Federation of German Engineers, VDI, in a direction “VDI-Richtlinie 3922
Energieberatung” and applied generally as an element in various energy efficiency
improvement programmes.

Large German companies on their own are executing energy auditing concept as stand-
alone activity, most often by in-house resources. As regards SME’s, which most often
lack in-house resources for energy auditing, the federal government supports energy
audits by financing up to 40 % of the costs of an externally delivered audit (max. 1600
euro). However, companies are most often carrying out energy audits when taking part in
the so-called eco-audit system based on the EU-ordinance on eco-audit of June 29, 1993

Present National Policy

Federal Energy Policy

Since the beginning of the 1990s the federal government policy has given increased
emphasis to global warming issues and the target was set of reducing CO2 emissions by
25 % before 2005, compared to 1990 levels. In addition to this unilateral commitment in
the framework of the Kyoto protocol, Germany has been obliged to reduce greenhouse
gas emissions by 21% in the time span of 2008-2012. The main policy targets are an
efficient and environmentally harmless energy supply, increased use of renewable energy
sources and a more efficient use of energy in industrial, commercial and private sectors.
Essential boundary conditions are economic sustainability and safety of energy supply.

The German federal government’s energy conservation policy is basically market-
oriented. Framework conditions created by the federal government are supposed to
support the market-economy process, e.g. by information and advice measures, financial
incentives and legal measures (such as the new eco-tax on energy consumption). In
addition, the federal government makes use of voluntary self-commitments of the
industry where appropriate.
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Subsequently, the federal energy policy includes promotion programmes for a more
rational use of energy, an increased use of renewable energy sources, R&D of new
materials, innovation, rehabilitation, physical improvement, investment support,
economical and regional development, environmental information dissemination and
advising activities. The programmes are tailored for special target groups, in most cases
for housing, service or industrial sectors, where the SME-companies have a special
emphasis. Terms of the programmes vary from three to five years, but those can be
continued if the programmes are found effective.

Energy Policies of the States

The Federal Germany consists of 16 states, which have constitutionally guaranteed
extensive rights of self-government. The states follow federal energy policy or carry out
their own energy policies. States’ energy policies include typically programmes for
renewable energy sources, rational use of energy, environmental, municipal energy
conservation, economical promotion, training, information dissemination etc.

Regional and Municipal Energy Saving Activities

Large cities and regions may have their own concepts for energy saving and information
dissemination etc. activities. Often these comprise of municipal energy management and
energy contracting services. Energy auditing is typically related to these procedures.

Introduction of energy auditing in Germany

Energy auditing is generally considered as a part of energy advising. Energy auditing
activities are called in German language as ”Energieberatung” and defined quite exactly
in a norm ”VDI (Association of German Engineers) Richlinien 3922 Energieberatungen”.
The norm divides energy auditing into three phases: 1) Survey of present energy
efficiency, 2) Energy Audit Report with improvement proposals and 3) Presentation of
results.

Actual energy audit programmes are few and targeted to management and promotion of
energy auditing activities as a part of energy efficiency improvement chain. They all
include VDI energy audit phases. There are one federal energy audit programme
“Energiesparberatug Vor Ort” and several states have their own programmes, e.g.
Bayern, Berlin, Sachsen, Sachsen-Anhalt and Thüringen. These are described in chapter
2.

Other energy efficiency and advising programmes include also VDI energy audit
procedures, but the phases may be modified and applied diversely to support different
targets. The first phase ”Present Situation” is a widely used component in many
programmes, the following phases being less applied. There are several programmes
active in Germany, which include essential parts of energy audits, e.g. Brandenburg:
Immisionshutz und Begrenzung Energiebedingter Umveltbelastungen, Schleswig-
Holstein: Ökötechnik/Ökowirtshaft, Edermünde Municipality (Hess), Frielendorf
Municipality (Hess). These samples of other programs including energy audits are
described further in Chapter 3.

Some on-going activities, which are not organized as programmes, may also include more
or less modified energy audits, for example municipal energy management and
monitoring programs. Those activities are described in Chapter 4
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Energy Audit Programmes

Federal Government Programmes

The role of the federal government comprises the setting of legal frames on the other
hand an initiation and funding of programmes on the other hand in order to support the
achievements of the energy policy targets. At present two support programmes are
running linked to energy auditing:
Advice on the rational use of energy (Vor-Ort-Beratung)
Promotion of advice to SMEs

Both programmes have been launched by the Federal Ministry of Economics
(Bundesministerium für Wirtschaft). The Vor-Ort Beratung has been initiated in 1991 and
has lately extended to June 2000. It sis targeted to support investments for the energetic
rehabilitation of buildings and comprises promotion of energy auditing by professional
auditor. Eligible to get support through this programme are individual building owners,
provided that the whole building will be audited. The Vor-Ort-Beratung programme is
described in details in the following Chapter 2.2.

The federal SME promotion programme has been running several years and its present
version came into force in 1997. It is targeted to promote energy auditing and advice by
professional companies and individual experts to small and medium size enterprises and
newly established companies. Depending on the individual conditions the maximum
support ranges from 40% to 50% of the auditor’s costs, which are accepted in the range
from DEM 2500 to DEM 6400 per audit. The energy auditing shall be made according to
the VDI-Richtlinien 3922 ” Energieberatung für Industrie und Gewerbe”.

Federal Energy Conservation Program “Energiesparberatung vor Ort”

Program Goals

Federal Ministry of Economics (BMWi) launched in 1991 an energy conservation
promotion program called “Vor-Ort-Beratung”, as a part of the national policy to reduce
CO2 emissions.  A resolution to continue the program was made in 1998. Vor-Ort
Energiespar-Beratung is a program, which manages and supports execution of energy
audits. Several banks in Germany have loan schemes for financing of proposed energy
saving measures.

The goals of the program are to reduce CO2-emissions by improving thermal insulation
and heating systems, by promoting energy certification and other energy saving measures
in new and existing buildings and by increasing energy saving awareness among building
owners and end users. The goals are pursued by technical and financial aid provided by
abundant local actors.

The program gives financial support to building owners to procure energy audit
consultancy in buildings. Energy consultancy for rational use of energy in buildings
(“Vor-Ort-Beratung”) is an important aid for building owners, who are motivated to put
some money for energy conservation and environment protection, especially trough
improved heat insulation and renewal of heating system.
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Target Sectors

The program is focused to housing sector and covers the whole Germany. Many states
have established their own complementary Vor-Ort-Beratung-programmes, which may
cover also commercial and industrial SME enterprises.

Vor-Ort-Beratung is targeted to support energy inspections and energy audits made by
qualified experts in residential buildings built before 1.1.1984 in old states and before
1.1.1989 in new states. In some states the program is extended to commercial and
industrial SME’s and religious buildings.
Vor-Or-Beratung is focused on heat insulation and heating systems of buildings, and
cover also use of renewable energy sources.  Several states and credit banks have
additional programs for financing investments recommended in the audits.

Eligible to get support from the Vor-Ort-Beratung program are in principle all building
and flat owners, provided that the whole building will be audited. Flat owners only, if the
can include also a formal auditing of heating systems and structural conditions of the
building in the consultancy.
The applicants may be either natural or legal persons. Qualified are also companies,
whose annual turnover is below 40 million DEM/a or balance is below 27 million DEM
and agricultural farms, whose balance is respectively below 2 million. Also all of
religious, public utility and charity organisations are eligible.
Non-eligible are all objects, which have received support from the program during last
eight years.

Administration

The information and advising agent of the “Vor-Ort-Beratung”-program is Bundesamt für
Wirtschaft (BAW) in Eschborn (NRW). The energy consultancy is authorised to named
engineers and consulting companies around the nation. Each state and municipality
carries out their own qualification and maintains lists of authorised agencies and
companies.

Financing

Maximal support for energy audit made by consultants is limited according to building
size counted by flats per building. Range of maximum support is from 900 DM for
single-family house to 1600 DM for apartments of 61-120 flats. Respective energy audit
labour costs are expected to vary from 950 DM to 4000 DM.
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The federal government supports the “Vor-Ort-Beratung” program. Cost of the energy
consultancy (Energiespar-Beratung) is partially subsided by Bundesamt für Wirtschaft
(BAW). The support depends on the complexity of the object, according to the following
table:

Type

(1)

Number of flats

(2)

Max eligible cost
(VAT excluded)
(3)

National support DM
(4)

A Detached/
semidetached

850 650

B  3-6 1200 700
C 7-15 1700 750
D 16-30 2200 800
E 31-60 2700 850
F 61-120 3200 900

Notes:
Building owner’s share of cost is the difference of the actual cost and national support.
Building owner is responsible for expenses above the maximum eligible cost.
When actual costs are less than the maximum eligible cost, the share of national support
will be reduced proportionally.
VAT shall be included in the auditor’s bill in full.

Monitoring

Results from individual projects are not collected systematically, but impacts on federal
and state levels are recognised. However, effects of individual programs on energy
efficiency or total energy consultation cannot be quantified.

Energy Audit Models

The Vor-Ort-Beratung program is based on new releases of building codes and standards
to improve energy efficiency in new and rehabilitated buildings and the VDI norm 3922
Energieberatung. The program supports energy consultancy studies, including creation of
heat balance, energy break downs, identification of high heat loss points and making
proposals for improvements in building envelope, heating, electricity and hot water
systems. Also operation, maintenance and management of buildings shall be reviewed in
the study. Utilising of ventilation heat recovery, controls by demand and renewable
energy sources are recommended.
A Federal Notification Nr 117, page 9043, the Vor-Ort-Beratung directive makes public
the mainframes for the energy audit program, intended for use in all states.
The Vor-Ort-Beratung -audit has the following three phases:
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Phase I: Survey of present energy efficiency
The auditor shall inspect and appraise the building and heating systems, in order to detect
and list all energetic weaknesses.
First the auditor shall collect basic data, i.e. building type, year of construction, number of
flats and heated area.
Second task is to inspect of thermal insulation and areas of external walls, roofs,
windows, external walls of warm cellars, attic rooms and interior walls against unheated
spaces and visible cold bridges (balcony floor plates, roller shutter penetrations, radiator
recesses, building corners). These thermal parameters of the building envelope are
essential to know for the accurate heat demand calculations. The energy balance by areas
is the base for evaluation of effects by different saving measures.
Third task is to divide the building volume to accurate room volumes for ventilation heat
requirement calculations.
Finally the auditor shall inspect the present condition of the heating systems. This
includes basic information (type, nominal capacity of equipment etc.), heat production
data (at least equally to the Chimney Cleaning Protocol), reliable readings of past
energy/fuel consumption and condition of chimneys and heat distribution network.

Phase 2: Energy Audit Report
After the present situation analyses the auditor shall prepare an audit report, which
include the following chapters:
Basic information about the audited building
Energy efficiency status of the building and its heating systems
Low efficiency areas and points
Domestic hot water supply systems
Proposals for energy saving measures (minimum two, cost estimates included, eventually
self-made)
Possibilities to utilise renewable energy sources
Comparison of new energy consumption, when all proposed measures are completed with
the original energy consumption
Comparison emissions (mainly CO2 and NOx) before and after the saving measures
Economic key figures of the proposed measures that the auditor can revise them later by
new cost data
 Table form variance analysis of main input variables
 Summary of major data and results in easy to understand form
The audit report shall be independent on suppliers and all proposed measures to be based
on known technologies.

Phase 3: Presentation of Results
The auditor has contractual responsibility to present the audit report verbally to the
building owner. Especially the proposed energy saving measures shall be discussed in
details. The auditor shall also give tips, how the owner can apply the best economical
solutions. The auditor shall report to the programme administrator names of the persons
in the discussion. Also the building owner shall be served by answering all questions and
supplying more information on request, e.g. about energy saving measures.

Norm basis for energy audits in Germany
Federation of German Engineers, VDI, publishes norms and directions for common use in
many subjects. The direction “VDI-Richlinie 3922, Energieberatung” gives guidelines for
energy consultancy tasks, resembling to energy auditing procedures e.g. in Finland.
In some areas, e.g. State of Hessen, a corresponding Swiss direction “Schweitzer
Richlinien SIA 380” is used as basis for energy auditing.



Energy  Audi t  Management  Procedures
PART II

117

Auditing Volumes

Number of completed building projects, improved floor areas and total public funding are
compiled variably in statistics. Federal level summaries on audited volumes are not
available.

Results

The effectiveness of energy efficiency improvement measures made trough the Vor-Ort-
Beratung and other similar activities can be seen from the development of fuel
consumption of the old states since the energy crisis of 1973. The influence of a single
program cannot be identified.

Training and Authorisation of Auditors

The Vor-Ort-Beratung program directs subsidy to energy audits made by qualified
consultants. The consultants shall have adequate professional experience on energy
auditing and proven skills to carry out reliably the defined Vor-Ort-Beratung tasks.

Names of engineers, who are approved to conduct Vor-Ort-Beratung consultancy are
listed by regions and available from Deutschen Wirtschaft (RKW) in Eschborn, from
Bund der Energieverbrauher e.V., Rhreinbreitbach and from Internet. Rationalisierungs
Kuratorium der Deutschen Wirtschaft offers professional qualification and maintains a
list of authorized energy agencies and companies.

Success Stories

The German energy audit guideline VDI 3922 (VDI= Association of German Engineers)
has proven to be successful. It is well defined, extensive, modular for different uses and
adequately supported by the VDI association.

The Vor-or-Beratung program itself is a success story, wide spread and applied in the
most states with remarkable volumes. Advice and financial support is focused on rational
use of energy, renewable energy sources and retrofitting of existing buildings.

State Energy Audit Programmes

Relations to Federal Energy Audit Programmes

Germany consists of 16 states (Länder), which can determine their own energy policies
adapted to their energetic and economic situations. At present 10 states support a total of
18 programmes, which include energy audit related activities, 15 of them are targeted to
SMEs. The other programmes deal with private persons and municipalities. Most of them
provide as well financial support for energy efficiency improvements and auditing, either
as subsidies or by low interest loans.

The federal Vor-Ort-Beratung energy auditing programme covers all German states. The
states may apply the federal programme as it is or modify it by adding local rules,
financing and management.
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Several states have established their own energy audit promotion programmes
(Förderprogramm für Energieberatung). The programmes promote energy efficiency,
energy auditing, energy advising and other measures to reduce energy use and increase
use of renewable energy sources, etc. Energy auditing is an essential and mostly
subsidised part of the programmes, so they can be classified as energy audit programmes.
Energy auditing requirements may follow the Vor-Ort-rules, VDI 3922 norms or apply
local state instructions.

Administration and Operating Agents

There are 31 energy agencies in the 16 states. Some are private and some are state
controlled. They are established to manage energy auditing, energy advice, awareness
campaigns and promotions to SMEs
Examples of state’s energy auditing programmes

Bayern: Energy audits in commerce

Support
Maximum support 800 DM/consult day.
Target Groups
Support program for retailers (turnover up to 6 Mill. DM/a) and wholesalers (17 Mill.
DM/a), agents and brokers (commission up to 1 Mill. DM/a) in energy consultancy/audits
made by BBE Handelsberatung,  München and GfH Gesellschaft für Handelsberatungen
mbH, München.
Administration and Operating Agent
Bayerishes Staatministerium für Wirtschaft, Verkehr und Technologie, München.

Berlin: Energy Conservation Act

Short Description
The energy conservation act is a part of promotion programs for rational use of energy
and renewable energies. It applies to promotion of economically, environmentally and
socially sustainable energy supply and use in the State Berlin since 02.10.1990.  The act
focuses on
buildings and facilities erected by public fund
energy saving measures in housing
decentralised energy users
research and development, pilot and demonstration projects
energy audits made by others than energy utilities

Maximum support
No information

Operating Agent
Senatsverwaltung für Stadtentwiklung and Umweltschutz, Berlin
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Sachsen: Promotion Program Energy Auditing

Short Description
Program for 1) SMEs, juridical persons and official rights and 2) regions, cities and
municipalities in order to carry out energy audits.
Objectives of the program are:
to audit buildings’ heating system and insulation. Maximum support is 50% of eligible
costs, or 10 000 DEM.
to prepare energy concept for building, building complex and technical areas. Maximum
support 50 000 DEM.
Administration and Operating Agent

Regierungspräsidium Dresden, Leipzig, Chemnitz

Sachsen-Anhalt: Energy Audits

Short Description
Program for SMEs, entrepreneurs, municipalities and research & developing
organisations, which use energy auditing services. The program gives support to
energy audits, max 50% of eligible costs and 3000 DEM.
training and consultancy in energy issues for above groups and auditors, max support
60%.
training of non-commercial energy auditing organisations, max support 60% of eligible
costs or 50 000 DEM.
Operating Agent
Landesförderinstitut Sachsen-Anhalt, Magdeburg

Other Programmes Related to Energy Auditing

State and municipal energy management programmes

Bayern: Strategic and rationalising audits for SMEs

Short Description
Support is given to small and medium size enterprises (max 250 employers or 40 Million
DM) for stand-alone audits targeted to strategic development and reorganisation of
energy use and management. Also energy saving and energy efficiency audits are
eligible.
Maximum support is 350 DM per day of external consult works. Additional support is
given to EU defined development areas.  Up to 40 workdays in one or several stages
during four years can be accepted.
Operating Agent
Rationalisierungskuratorium der Deutschen Wirtschaft e.V. (RKW). Landesgruppe
Bayern, München.
Target Group
Commercial and industrial SME’s.
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Bayern: Energy technology audits

Short Description
Program for promotion of technology and energy technology audits in medium size
enterprises and practitioners. Maximum support is 75% of intensive audit costs up to 10
days.
Investment support for recommended energy saving measures could be applied from a
concurrent program “Better knowledge on operating technologies”.
Operating Agent
Landesgewerbeanstalt Bayern, Technologie - Transfer und Innovation, Landshut

Other Activities Related to Energy Auditing

Commercial energy audits

Commercial energy audits and energy advising services are provided by a large number
of consulting firms in all states. Many of these companies or their individual experts have
authorisation for federal and states’ supported energy audits.

Energy Audit Model “Energie Beratung” in project management

The VDI-energy auditing model can be applied also as a management tool in energy
efficiency implementation projects.

INITIAL ENERGY AUDIT
BASIC DATA COLLECTION

MEASURE RECOMMENDATIONS

DETAILED AUDIT NECESSARYOPTIMAL ENERGY USE SIMPLE  MEASURES

INTENSIVE ENERGY AUDIT
ENERGY BALANCES
MEASURE PACKAGES

DECISIONMAKING

IMPLEMENTATION

REALIZATION PLAN

ENERGY MONITORING
FOLLOW UP

Figure 1: Energy audit as apart of design process (Energieagentur NRW).
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Future Plans

The present federal Vor-Ort-Beratung programme will be renewed in 1999.

Many of the state and municipal energy audit programmes will probably continue as the
results are considered quire satisfactory and energy audit has an essential role in
identification of saving opportunities.

The Federal Ministry for Transport, Building and Housing is planning to launch an
energy certificate programme called Energie-Pass. Its objective is to review energetic
condition of buildings and issue certificates on results. This certificate should give a
quick overview to house owners of energy consumption and losses of their buildings and
motivate them to invest in the energetic renewal where renewable energy sources should
play an increasing important role. On the other hand the certificate should give assurance
to tenants and potential builders of low energy costs and by that way to raise value of the
building.
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AUDIT’99 CONFERENCE PRESENTATION

Kurt Bürk,  Fachinformationszentrum Karlsruhe
Gesellschaft für wissenschaftlich-technische Information m.b.H, Germany

"Energy Audit in Germany as Part of Measures
for Energy Efficiency Improvement"

1 Introduction

The consequences of global warming caused by increased emissions of greenhouse gases
considerably influence national and international ecological policies. Already in the year
1990 the federal government of Germany has committed itself to reduce CO2 emissions
by 25 % up to the year 2005 as compared to 1990. In addition to this unilateral
committment in the framework of the Kyoto protocol Germany has been obliged to
reduce greenhouse gas emissions by 21 % in the time span of 2008-2012. The main
policy targets for the achievement of these goals are an efficient and evironmentally
benign energy supply, increased use of renewable energy sources and a more rational
energy use in industrial, commercial and private sectors.

The German federal governments’s energy conservation policy is basically market-
oriented. Framework conditions created by the federal government are supposesd to
support the market-economy process, e.g. by information and advice measures, financial
incentives and legal measures (such as the new eco-tax on energy consumption). In
addition, the federal government makes use of voluntary self-commitments of the
industry where appropriate.

The primary energy consumption in Germany in 1998 amounted to 14320 PJ
corresponding to 177 GJ per citizen. The main energy sources are oil with 40 % followed
by gas (21 %), hard coal (14%), brown coal (10,5%) and nuclear energy (12 %).
Renewable energy sources contribute a share of some 2 %.

The share of consumers according to statistics of the year 1997 is illustrated in Fig. 1. The
main consumers are households, transport, industry and commercial. Almost 80% of the
energy consumption in households are attributed to heating and hot water supply and a
similar share applies to the commercial sector.
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Source: BMWI

2 The Term Energy Audit

For the enhancement of energy efficiency various initiatives and programmes launched
and sponsered by private and public means are going on in Germany. Most of them
include measures which could be attributed to energy audit in the widest sense but the
term energy audit itself is not widely used in this connection rather than other terms such
as energy management, -controlling, -monitoring and energy advice. Therefore it appears
appropriate to define the term energy audit. In our understanding it comprises all
activities directed to the  measurement, control and documentation of the energy
consumption of  a system such as a building or an industrial process or of  components
and devices such as a heating device.

In this sense in the framework of this paper energy audit is considered for the sectors
industry and buildings (private and commercial) only while leaving aside other sections
of the economy.

3 Programmes and Actions related to energy audit

With regards to industrial companies differentiation has to be made between large and
small and medium sized enterprises (SMEs). Large companies, in particular those which
operate energy intensive processes such as glass, cement and aluminium processes etc. by
their own interest spend in-house financial and personnel resources in order to bring
down their energy costs in a market-economy. In this connection energy audit activities
play a vital role in a sense that relatively inefficient components are tracked down and
measures can be undertaken in order to improve energy efficiency. Examples how this is
done in practise will be illustrated in the presentation to the conference.

Fig. 1: Sectorial Energy Consumption in 
Germany (Statistics of 1997)
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As regards SMEs, however, in-house resources for energy auditing activites are most
often not available but they offer a big energy saving potential. The same situation applies
to individual house owners who are supposed to energetically renovate their home. In
order to motivate and support these target groups to invest in measures for energy
efficieny enhancement a variety of support programmes is available.

Due to the federal structure of Germany individual states, regions and communities are
entitled to maintain their own programmes and activities and they are not obliged to
report to federal authorities or to publish in relevant journals. Therefore it is very difficult
to provide a comprehensive overview on all programmes in Germany which include
energy audit activities. In the following an overview is presented based on a recent
enquiry in publicly available sources.

4 Federal government programmes

The role of the federal government comprises the setting of legal frames on the one hand
and initiation and funding of programmes on the other hand in order to support the
achievement of the energy policy targets. At present two support programmes are running
linked to energy audit:
• Advice on the rational use of energy (Vor-Ort-Beratung)
• Promotion of advice to SMEs

Both programmes have been launched by the Federal Ministry of Economics and
Technology. The first one has been initiated in 1991 and has been extended last year up to
June 2000. It is targeted to support investments  for the energetic rehabilitation of
buildings and comprises the promotion of energy advice by professional advisors who
have proven skill to carry out the advice. Eligible to get support through this programme
are individual building owners, provided that the whole building will be audited.

The second one is running since several years and in its present version came into force
on 26. June 1997. It is targeted to promote energy advice by professional companies and
individual advisors to small and medium enterprises and newly set up companies.
Depending on the individual conditions the support rate ranges from 40% to 50% of the
advisor’s cost which are accepted in the range between DM 2.500 to DM 6.400 for an
anergy analysis. The advice has to be performed in accordance with the VDI-Richtlinien
„Energieberatung für Industrie und Gewerbe“, VDI 3922 (VDI means Association of
German Engineers; the guideline reads „energy advice for trade and industry“).

The Federal Ministry for Transport, Building and Housing has recently announced that it
is planned to issue an energy pass which certifies the energetic condition of buildings.
This document on the one hand should give a quick overview to house owners of energy
consumption and losses of their buildings and motivate them to invest in the energetic
renewal  whereby renewable energy sources should play an increasingly important role
and on the other hand should give assurance to tenants and potential buyers of  low
energy costs and by that way raises the value of the building.
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5 State’s  programmes

Germany consists of 16 States (Länder) which have constitutitonally guaranteed
extensive rights of self-government. In the general framework set by the federal
government they determine their own energy policies adapted to their energetic and
economic boundry conditions. At present 10 states support a total of 18 programmes
which include energy audit related activites, 15 of them are targeted to SMEs.

The remaining ones refer to private persons and to municipalities. Most of them provide
financial support for energy efficiency advice either as subsidy or low interest loan. The
following two examples should illustrate aims and degree of support granted by this kind
of programmes.

1. Promotion programme of Berlin: Development of energy concepts for small and
medium sized enterprises

This programme is aimed to support SMEs (according to the EU-definition of SMEs) to
put into practise energy saving potential and related reduction of energy costs. It requires
a detailed energetic analysis performed by qualified energy advisors in accordance with
the VDI guideline referred to above. The support is granted as a subsidy of max. 43 % of
the costs associated with the analysis up to a maximum of DM 50.000.

2. Promotion programme of Baden-Württemberg:  Minicipal renewal

In the framework of measures of  municipal development and renewal the modernisation
and refurbishment of privately owned buildings is supported which includes measures of
a more rational use of energy. A subsidy of up to 40% is granted for dwellings and up to
25 % for other buildings.

6 Municilalities’s programmes

In many municipalities support programmes for the energetic renovation of buildings are
going on. Most of  them comprise the upgrade of the building shell by insulation or the
installation of high performance windows and/or the replacement of heating systems by
highly efficient ones. These actions are often connected to energy advice prior to the
performance of the energy efficiency measure.

7 Performance of the programmes

Usually in the framework of support programmes energy audit services are required to be
performed by consulting companies and engineers with proven skills and professional
experience. The RKW e.V. (Rationalisierungs Kuratorium der Deutschen Wirtschaft)
carries out a qualification and maintains a list of authorized agencies and companies.

In this connection energy agencies play an important role. The geographical distribution
of 31 energy centers operated at present is illustrated in Fig.2. Their main fields of
activities are motivation & information and performance of energy projects mainly
through contracting targeted at the improvement of energy efficiency. Shareholders are
mainly regional administrative bodies, utilities, banks and private enterprises.
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Target groups of energy agencies are mostly

• Small and medium enterprises
• States and municipalities as far as public buildings are concerned
• Housing societies
• Mulipliers such as engineers and architects.

All of them offer inital advice prior to the beginning of an energy efficiency project.
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(Source: Clausnitzer, K.D)
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GREECE

SUMMARY

During the current decade, the energy and environmental policy in Greece copes with the
European and global conditions as well as the future scenarios regarding the supply, use
and management of energy in all economic sectors. Energy policy in Greece is also
affected by the existing national economic and socio-political situation in the country and
promotes relevant strategic options, such as the rational use of energy (RUE) and
renewable energy sources (RES). This policy is increasingly influenced from the recent
developments on the European level.

The Greek government presently follows an integrated approach for energy efficiency
policy by using a mix of measures such as:

• Financial measures such as
a) subsidies for investments in the industrial and services sectors within structural

national programmes and the legislation for business economic development,
b) the favorable tariffs paid from the Public Power Corporation (PPC) to third

producers for the electricity generated by cogeneration (CHP) or renewable
energy sources (RES)

c) the tax reductions for the installation of domestic natural gas and RES equipment
• Mandatory interventions such as laws, acts, directives and regulations  regarding

a) the generation of electricity from CHP and RES
b) the model procedures for energy audits and for the qualification of energy

auditors
c) the energy certification and management in the building sector for the reduction

of CO2 emissions
d) energy balances and studies in industrial sites,
e) energy efficiency and labeling of domestic appliances and major building

services equipment (boilers, refrigerators and freezers etc.),
f) the regular inspection of central heating installations
g) the billing of heating energy in residences.

• Master restructuring and continuous co-financing of the diverse activities of the
Centre for Renewable Energy Sources (CRES) which was founded in 1987 by
Presidential Decree and has been instituted in 1994 as the national agency for RES and
RUE/Energy Saving. CRES is a public entity which operates under private law and is
supervised by the Ministry of Development.

• Support of regional activities for the promotion of energy efficiency issues by means
of the coordination of the 19 existing Regional, Prefectural and Municipal Energy
Centres

Energy Audit Programmes

Organised energy auditing activities in Greece started in the late 80s and were fully
developed after 1990. Since then, energy audits have focused critical energy consumers
(industry - SMEs, tertiary sector buildings) in order to form a new basis for sectoral
energy policies through the provision of energy indices - benchmarking and proper
energy saving options as well as in order to initiate sectoral and/or national energy
conservation programmes.
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Initially energy audits had a pilot, demonstrative or even training character and were co-
financed mainly by the European Commission energy related programmes and projects,
the associated government budget and far less by private capitals. It is estimated that over
1,000 complete energy audits have already been effected in various sites in Greece.
Around 200 of them used the facility of an Energy Bus for the associated measuring and
evaluation activities.

The recent institutional framework for energy in Greece focuses on energy auditing
activities to support energy and environmental policy, management and certification
schemes (e.g. building energy certification, EMAS) as well as economic activities
associated with intensive energy end-use or energy services provided through novel
financial mechanisms (i.e. Third Party Financing (TPF)).

However, there are no actual Energy Audit Programmes in Greece at the moment.

Other Programmes related to Energy Auditing

CRES Energy Bus Audit Programme

Since 1990, the Centre for Renewable Energy Sources (CRES) uses the facility of the
Energy Bus to process energy audits of industrial and commercial sites. These CRES
Audits are effected within energy efficiency projects on a non-profit basis and are usually
co-financed mainly by the European Commission energy related programmes and the
associated government budget. CRES Audits are marginally funded also by third party
capitals. The application of well organised energy auditing activities has been dictated
from the ascertainment of the need to promote energy efficiency policy and applications
in Greece taking into account the local circumstances where adequate energy indices and
data for all final consumption sectors is still missing.

The goals of CRES energy auditing activities with the use of its Energy Bus infrastructure
is the promotion of RUE/Energy Saving and the formulation of energy consciousness.
The objective of CRES Energy Bus audits is the recording, through adequate on-site
measurements, of final energy consumption per use, process, department or plant as well
as the identification and quantification of thermal and electrical energy losses. After the
energy recordings, a brief and a report follow regarding the results of energy
measurements and the appropriate proposals for energy savings.

The subsequent benefits are the promotion of energy saving strategies and investments
for the end-energy users as well as the extraction and analysis of useful data as a
background for sectoral national energy policies.

Operational Programme for Energy (OPE)

During the mid 90s, the Operational Programme for Energy (OPE) has financed the
model specifications and the implementation of energy auditing procedures in order to
support and certify effective energy investments in the fields of Rational Use of
Energy/Energy Saving (RUE) and of Renewable Energy Sources (RES).
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The new and innovative draft Regulation for Energy Audits, which has been elaborated
with OPE funds, perceives energy auditing as an integral part of energy management and
energy saving studies and deals with the model procedures and methodology for walk-
through and extended diagnostic energy audits in industrial and building sites.
Furthermore, the procedure for the eligibility and accreditation of energy auditors who
will apply this Regulation has been set. Accredited energy auditors will be registered to
special records of the Ministry of Development in relation to specific criteria and
experience.

OPE investment projects involve energy audits in two stages. At the first stage, energy
audits consist an obligatory element of the eligible activities included in the proposals for
energy projects to be financed by the programme. This type of audits are partially
subsidised and performed in order to assess the current energy profile of the referred sites
and the energy saving potential of the proposed projects. At the second stage verification
energy audits are applied in the site of every energy project already implemented through
OPE. This auditing procedure is realised by the auditors of the operating agent of OPE
within a period from project completion in order to verify quantified energy saving
targets calculated previously at the project proposal stage.

Regulation for RUE in Buildings

Since 1998, the Joint Ministerial Decision for the improvement of energy efficiency of
buildings to limit CO2 emissions, instituted obligatory energy auditing activities for
public buildings within the responsibilities of officially appointed energy managers and
according to the new Regulation for Energy Audits. Furthermore, mandatory energy
audits are foreseen for the support of model building energy certification and rating
procedures to be specified from the forthcoming Regulation for RUE in Buildings.

Other Activities related to Energy Auditing

The other activities discussed in the country expert meetings did not have connections to
energy auditing.
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COUNTRY REPORT

Comments to text

Dimitris Nomidis, Hellenic Ministry of Development

Background and present national policy

Previous activities on energy auditing

Introduction

Up to the late 80s no organised energy auditing activities were reported in Greece and no
central institution for the design and management of energy audit programmes was
existing. The non-existence of such a co-ordinating authority is indicative of the
weakness of national energy policy until that period. Since 1988 and mainly after 1990
the activation of specific non-profit public interest organisations with activities relevant to
energy policy, applied research and dissemination, as well as of few private consulting
firms in energy auditing services began to alter this negative situation.

Since then, energy auditing activities have focused critical energy consumers (industry -
SMEs, tertiary buildings) in order to form a new basis for sectoral energy policies through
the provision of energy indices - benchmarking and proper energy saving options as well
as in order to initiate sectoral and/or national energy conservation actions. Initially energy
audits had a pilot, demonstrative or even training character and were co-financed mainly
by the European Commission energy related programmes and projects (VALOREN,
SAVE, ALTENER, PHARE etc.), the associated government budget and far less by
private capitals.

During the mid 90s a new era for energy auditing activities in Greece began through the
launch of the national Operational Programme for Energy (OPE) 1994 - 1999  within the
second (2nd) Community Support Framework (CSF II) for Greece. OPE has specified and
financed formal energy auditing procedures to support and certify effective energy
investments in the fields of Rational Use of Energy & Energy Saving (RUE & ES) as
well as of Renewable Energy Sources (RES).

It is estimated that over 1,000 energy audits have already been effected in various sites in
Greece. Around 200 of them used the facility of an Energy Bus for the associated
measuring and evaluation activities. No centrally organised follow-up activity for energy
audits is still existing in Greece. Relevant actions were decided within new energy
legislation and energy management programmes.
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The activities of CRES

In 1990, CRES officials decided to incorporate the facility of an Energy Bus to serve
energy audits of industrial and commercial sites. The process of well-organised energy
auditing activities was dictated from the ascertainment of the urgent need to promote
energy efficiency policy and applications in Greece. The planning and the market survey
for the supply of the appropriate Energy Bus equipment and instrumentation was effected
on the basis of international standards taking into account the Greek circumstances where
adequate energy indices and data for all final consumption sectors was missing. Thus, the
Energy Bus had to be equipped with many modern and reliable instruments in order to
effectively serve energy auditing activities and conservation programmes and to extract
useful sectoral energy indices as an aid for national energy policy.  CRES procured its
Energy Bus infrastructure in 1991 from the Netherlands via the energy agency NOVEM.
Since then, the Energy Bus facility effected around 100 energy audits to several sites of
the public and private sector (large industries, SMEs, hospitals, hotels, public office
buildings etc.). The instrumentation and equipment of the Energy Bus is continuously
upgraded to cope with diverse user needs.

The goals of CRES Energy Bus activities were the promotion of RUE and the
formulation of energy consciousness through energy auditing. The objective of CRES
Energy Bus audits was the recording, through adequate on-site measurements, of final
energy consumption per use, process, department or plant as well as the identification and
quantification of thermal and electrical energy losses. After the energy recordings, a brief
and a report followed regarding the results of energy measurements and the appropriate
proposals for energy savings. These follow-up activities were addressed to key
representatives of the audited site.  The subsequent benefits were the promotion of energy
conservation strategies and investments for the end-energy users as well as the extraction
and analysis of useful data as a background for sectoral national energy policies.

The activities of other organisations and companies

Another non-profit public organisation, the Greek Productivity Center (GPC - ??? ? ? ? )
was involved, up to 1996, in energy auditing activities with the use of an Energy Bus, as
part of the services provided by its Institute for Technological Applications (ITA - ITE).
The almost 100 energy audits effected by the GPC with its Energy Bus used a complete
instrumentation infrastructure and followed a similar to CRES energy audits, procedure.
The ultimate aim of the energy auditing activities of GPC was to stimulate economic
productivity through feasible investments for energy related installations that would
improve productive processes. Nowadays, the Energy Bus of GPC is part of CRES
Energy Bus facilities after the cease of GPC/IPA operations.

A private Greek subsidiary of the certification organisation TUV-Germany, is also
involved in several energy auditing activities effected with the use of a small energy bus.
Other private energy consulting firms have also effected several audits with different
methodologies mainly within European energy programmes and/or the Greek Operational
Programme for Energy (OPE) 1994 - 1999.
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Present national policy on energy efficiency

General goals

National actions are being implemented within Greek energy and environmental policy,
during the recent decade, to cope with European and global conditions and future
scenarios regarding the energy supply, use and management in all economic sectors.
Energy efficiency policy in Greece is also affected by the existing national economic and
socio-political situation as well as the relevant strategic options, such as the promotion of
RES and RUE technologies. This policy is increasingly influenced from developments on
the European level.

The basic goals of national energy efficiency policy are:

• Securing sufficient energy sources at a reasonable cost, in both the short and long
term.

• The formulation of proper conditions for the unhindered operation of the market and
to ensure the competitiveness of different productive activities

• The respect for the environment and the protection of the rights of future generations

• Independence from external energy factors, thus the rational development of
indigenous energy sources, including Renewable Energy Sources (RES) and Rational
Use of Energy (RUE).

Greek energy efficiency policy, focusing on the next century, gives priority to the
development of RUE and RES in order to improve the indices of the national energy
balance and to reduce adverse impacts of energy use to the environment. Given the
implementation of such an ambitious and austere policy, the following positive results are
expected:

• The restraint of the increase of national CO2 emissions to 25 % of 1990 values, by the
year 2010, as was officially agreed in the European Council regarding Kyoto Summit.
The projected CO2 emissions will thus be 36% less than the ones estimated given
current scenarios, with new policy for energy efficiency (worst case of 39% increase
of 1990 values of CO2 emissions by the year 2010).

• The increase of the share of RES in the national energy balance from 5.4 % in 1996 to
8.2 - 8.5 % in 2010 especially due to wind energy and biomass applications.

• The enhancement of business development and employment opportunities in the field
of RUE and RES technologies

• The creation of regional energy markets

• The reinforcement of the safety of energy supply
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Policy for the industrial and the building sectors

The Greek government presently follows an integrated approach for energy efficiency
policy by using a mix of measures such as:

• Financial measures such as subsidies for investments in the industrial and services
sectors within structural programmes (e.g. Operational Programme for Energy) and
the legislation for business economic development as well as favourable tariffs paid
from the Public Power Corporation (PPC) to third producers for the electricity
generated by cogeneration (CHP) or renewable energy sources (RES) and finally tax
reductions for the purchase of domestic natural gas and RES equipment

• Mandatory interventions such as laws, acts, directives and regulations regarding the
generation of electricity from CHP and RES, the model procedures for energy audits
and the qualification of energy auditors, the rational use of energy and energy
certification and management in the building sector for the reduction of CO2

emissions, energy balances and studies in industrial sites, energy efficiency and
labelling of domestic appliances and major building services equipment (boilers,
refrigerators and freezers etc.), the regular inspection of central heating installations
and finally the billing of heating energy in residences.

• Master restructuring and continuous co-financing of the diverse activities of the
Centre for Renewable Energy Sources (CRES) which was founded in 1987 by
Presidential Decree and has been instituted in 1994 as the national agency for RES
and RUE/Energy Saving. CRES is a public entity that operates under private law and
is supervised by the Ministry of Development. CRES organisational chart includes,
since 1998, a special Division responsible for energy policy and planning the mission
of which is to consult the government on the directions of energy policy and on the
development and implementation of strategic and integrated programmes for the
promotion of RES/RUE/Energy Saving. The Division also participates in energy
planning projects over a wide area in the framework of EU Commission Programmes
and international activities.

• Support of regional activities for the promotion of energy efficiency issues by means
of the co-ordination of the 19 existing Regional, Prefectural and Municipal Energy
Centres, created within the SAVE Programme, by CRES. Furthermore, many
responsibilities in energy policy topics are to be transferred, by law, from the central
services of the Ministry of Development to the administrative infrastructure of the 13
Regions and the 52 Prefectures of the country

The recent institutional framework for energy in Greece focuses on energy auditing
activities to support energy policy, management and certification schemes as well as
economic activities associated with intensive energy end-use or energy services provided
through novel financial mechanisms (i.e. Third Party Financing (TPF). The following are
characteristic examples of the existing legislation and governmental mandates in Greece
for energy efficiency:
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 a. Legislation for energy efficiency in the building sector

 The very recent Joint Ministerial Decision (JMD) 21475/4707/98 for “ the
improvement of energy efficiency of buildings to limit their contribution to CO2

emissions”, implements the SAVE Directive 93/76/EEC and establishes, on the basis of
the results of the Action Plan ENERGY 2001 a) the elaboration of a new national
Regulation for the Rational Use of Energy in Buildings with novel criteria for the
application of energy efficient technologies in the building design and refurbishment
process, b) energy certification and labelling procedures, c) energy auditing activities
according to the OPE Energy Audit Regulation specifications for every new building  and
d) Energy Management Offices and schemes within the organisational chart of every
public administration service.

 

 b. Legislation for economic development

 The new Development Law  2601/98 (which replaced the previous L. 1892/90) on the
support of private investments for the economic and regional development, provides up to
40% subsidies to industrial and tertiary sector companies for energy efficiency and RES
investments

 

 b. Legislation for industrial energy management

 Ministerial Council Acts (MCA) 16/79 and 237/80 and the Ministerial Decision (MD)
95066/3466/79 oblige every industrial energy consumer with capacity more than 500 HP
in Greece to keep a special book with yearly energy balances and to reduce their standard
mean yearly specific energy consumption through proper energy investments following
well elaborated energy design studies which determine the industry energy targets. This
legislation obviously refers to well organised energy auditing activities.

 

 c. Legislation for the promotion of energy efficient equipment

 Characteristic examples of relevant legislative instruments for the promotion of energy
efficient components and central plant equipment that potentially would incorporate
energy auditing procedures are the following:

• Presidential Decree 335/93 for the energy efficiency and energy labelling of new
boilers fuelled by liquid and gaseous fuels (compliance with Directive 92/42/EEC)

• Ministerial Decision 10315/93 regarding the control of the emissions (CO2, O2,
smoke, flue gas temperature) from boilerhouses

• Directive 89/106/EEC for the harmonisation of legislative, regulative and
administrative issues between Member States concerning building construction
products
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 d. MIPAD Circulars for Energy Management and Energy Efficiency

 The Ministry of Interior and Public Administration (MIPAD), in order to achieve its
political goals and strategic objectives for the improvement of energy efficiency in the
building infrastructure of public administration, proceeded, in 1997, to the issue of two
Circulars, addressed to all participating public authorities (central and regional
administration, local authorities, public organisations etc.). By the first Circular, all public
services were called to assign energy managers for their buildings with concrete
responsibilities concerning technical, organisational and financial measures, including the
management of energy auditing activities and the setting and follow up of TPF contracts,
to be taken in order to improve energy efficiency as well as to introduce renewable
energy sources mainly in the planning and design process of new buildings. Up to now,
over 600 energy managers have already been appointed. Through the second Circular, a
special questionnaire has been addressed to all participating public authorities for energy
data collection related to the situation of the building stock and the working space
conditions, the energy use and equipment installed, the energy consumption (electricity,
fuel) and finally the existing energy management framework in different administrative
levels

Energy audit programmes

In Greece, there are no dedicated national or regional programmes dealing exclusively
with energy audits. However energy auditing activities consist an important element of
several on-going national programmes or legislative and administrative acts for the
improvement of energy efficiency and the establishment of energy management.

Other programmes including energy audits

Operational Programme for Energy (OPE) 1994 – 1999

Short description

The OPE is a five (5) years national programme, within the 2nd Community Support
Framework (CSF II) for the regional development of Greece. OPE is co-ordinated by the
Ministry of Development and consists an integrated structural approach to the energy
system of the country. OPE has a total budget of 1,116 Million ECU. 73% of this budget
is public financing (European Regional Development Fund (ERDF) and Hellenic State
budget) and 27% is private financing. OPE comprises five (5) Sub-Programmes from
which the Sub-Programme 2 deals with “Energy Conservation” and the Sub-Programme
3 deals with “Renewable Energy Sources”.
The OPE Sub-Programme 2 “Energy Conservation” aims at the implementation of an
integrated plan for the improvement of energy efficiency in various sectors, mainly in the
industrial and tertiary ones, through interventions at three basic levels, i.e. institutional-
organisational-regulative level for support actions (Measure 2.1), financial-private sector
level for big energy investments (Measure 2.2) and technological level for support to
SMEs (Measure 2.3).
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The OPE targets, after 1999, to annual final energy savings equal to 700 kTOE/year, i.e.
5% of the country totals (energy savings 9-10% in industry and 5% in the tertiary sector)
as well as to annual primary energy substitution by RES after 1999 equal to 200
kTOE/year, i.e. 1,4% of the country totals. These figures result to the reduction of
associated CO2 and other polluting gas emissions due to energy saving, RES and natural
gas projects.
OPE Measure 2.1 focused on the implementation of basic studies for the improvement of
the existing legislative framework on the financing of energy saving investments (e.g. via
TPF mechanism) and the reform of energy related regulations and standards as well as of
certification methods (e.g. establishment of a new building energy code, a regulation for
energy audits, energy labelling schemes etc.). The Measure 2.1 also includes extended
recording and evaluation activities of the energy conservation potential of characteristic
consumer groups as well as the development of adequate information systems related to
energy data on a national and regional level. Furthermore a guide of standard
specifications for feasibility studies for energy project investments was prepared. Within
Measure 2.1, a Regulation for Energy Audits, the specifications for the eligibility of
Energy Auditors and a study for a new legislation to officially establish Third Party
Financing (TPF) mechanism for energy conservation investments have been already
elaborated and approved together with the National Information System for Energy. The
Measures 2.2 and 2.3 also include and finance energy auditing activities and feasibility
studies for energy investments, as technical support measures in order to assess the
current profile and the energy saving potential of a large number of energy consumers of
the industrial and tertiary sector.

The OPE Sub-Programme 3 “Renewable Energy Sources” has specific main targets
related to the promotion of RES in all levels and consumption sectors. It comprises four
Measures. Measure 3.2 gives financial incentives for RES projects and within this
Measure formal energy auditing procedures were also foreseen.

Energy audits

The energy auditing procedures within OPE support the specific objectives of the
programme different Measures for the promotion of RUE/Energy Saving and RES. Two
procedures of energy audits are performed within OPE Sub-Programme 2.2 and 2.3 for
energy conservation investments in large energy consumer sites and SMEs.

The first procedure is the energy audit, which is an obligatory element of the eligible
activities included in the formal proposal for a future energy project to be financed by
OPE. This type of audit is performed by a certain expert in order to assess the current
energy profile of the referred site and the energy saving potential of the proposed project.
This energy audit is subsidised by 60% of the total audit budget that in turn can be up to
2% of the proposed total energy project budget.
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The second procedure is the verification energy audit applied in the site of every energy
project already implemented through OPE. This auditing procedure is realised by the
auditors of the operating agent of OPE within three (3) months from project completion
in order to verify quantified energy saving targets calculated previously at the project
proposal stage. Such an energy audit may be performed in a different period provided due
claim is made (e.g. seasonal site operation) and not beyond one (1) year from project
completion. The deviation from proposed energy saving targets is linked to the final
payment of the public grant for the specific energy project and to mandatory corrective
actions. Therefore, more than 20% and up to 40% deviation from calculated targets
during the project feasibility proposal results to the suspension of the final payment of the
public grant (20% of total) plus to a mandate to the project beneficiary for corrective self-
paid actions within the next year. These actions should include a final verification audit.

In 1997, MIDE assigned, within the Measure 2.1 of OPE, to an experts committee co-
ordinated by CRES, the elaboration of a study dealing with Procedures, Requirements
and Directions (PRD) for Energy Audits. This PRDs will become the new Regulation for
Energy Audits, through the issue of a Ministerial Decision. This regulation would serve
the needs of the existing OPE as well as the new OPE 2000 - 2006. It is also intended to
be used as a support and verification procedure for the new energy investments to be
financed by the Development Law 2601/98 as well as the energy efficiency and
management programmes for the public building sector.

The Greek standard PRD – regulation for energy audits is characterised as innovative and
follows in principle the respective international experience. Energy auditing is perceived
as an integral part of energy management and energy conservation studies and more
broadly as a potential part of the ecological audit and environmental management. The
PRD covers the standard procedures for walk-through and extended-diagnostic energy
audits in industrial and building sites, defined as follows:

Walk-through energy audits assess site energy efficiency and cost on the basis of energy
bills-invoices and a short on-site autopsy. Housekeeping or/and minimum capital
investment energy saving options of direct economic return are determined and a further
list of other energy saving opportunities involving often considerable capital are proposed
on a cost-benefit basis.

Extended - diagnostic energy audits request a more detailed recording and analysis of
energy and other site data. The energy consumption is disaggregated in different end-uses
(e.g. heating, cooling, different processes, lighting etc.) and the different factors that
affect that end-use are presented and analysed (e.g. production or services capacity,
climatic conditions, raw material data etc.). All the cost and benefits for the energy saving
opportunities that meet the criteria and requirements of the end-energy site administration
are determined. A list for potential capital-intensive energy investments requiring more
detailed data acquisition and processing is also provided together with an estimation of
the associated costs and benefits.

The standard PRD for energy audits includes specific chapters with detailed analysis of
the related methodological steps and provides good case studies of walk-through and
extended - diagnostic audits as well as the criteria for the assessment of energy saving
opportunities and the design principles of an energy conservation programme
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The specifications for the eligibility of energy auditors to apply the new Regulation for
Energy Audits were also elaborated within the study assigned to CRES. These
specifications took into account the necessity of a formal establishment of a new
institution, this of the authorised Energy Auditor who is allowed to perform energy audits
after his accredited participation in a special record of energy auditors. Energy audits are
divided for this purpose in the two categories, taking into account the kind of audited
systems and equipment as well as the respective energy loads:

• Electrical Energy Audits, for equipment or systems that produce, convert, transfer,
distribute or consume electrical energy or for electrical loads auditing.

• Thermal Energy Audits, for equipment or systems that produce, convert, transfer,
distribute or consume thermal energy or for thermal loads auditing.

Energy auditors are to be accredited and recorded separately for electrical and thermal
energy audits, or even for the complete energy audit of a site which comprises both the
above categories, according to their certified qualifications.

Energy audits are also divided in different classes according to the magnitude (N) of the
total electrical or thermal power, of the audited system, as presented in Table 3.1.

Table 3.1:  Division of Energy Audits

Energy Audit Category

Energy Audit Class Electrical Thermal

Class A N ≤ 250 kW N ≤ 500 kW

Class B 250 ≤ N ≤ 1,000 kW 500 ≤ N ≤ 2,000 kW

Class C N > 1,000 kW N > 2,000 kW

Energy auditors are also classified and recorded in relation to the above division
according to specific criteria and experience. The introduction of an energy auditor for
both electrical and thermal energy audits is allowed on the basis of his qualifications.
Energy audits of Class C must be effected only by specific Energy Auditing Bureau’s and
not by individual auditors. Every Energy Auditing Bureau should employ certified energy
auditors of adequate qualifications for Class B and C energy audits of any category.
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The following qualifications are taken into account for the initial introduction of a
candidate energy auditor to a specific category and class of the record of accredited
energy auditors:

• The type of the first degree of the formal higher education (e.g. Diploma of Mechanical -
Electrical - Energy Engineer, Degree of Energy Technologist)

• Any formal postgraduate studies and/or specialisation/training courses in the energy
conservation and energy auditing - management field. Formal postgraduate studies should
be at the Master of Science level and training courses should have a duration above 300
hours.

• The certified working experience in energy systems  - services topics and especially in
topics relevant to the record category of audits where the auditor is to be introduced.

• For the direct introduction of a candidate in Class C energy audits record, the extra
prerequisite is to have effected at least 2 energy audits of Class B (the one at least of an
extended - diagnostic level) or at least 4 energy audits of Class A (the one at least of an
extended - diagnostic level)

Table 3.2 summarises the requested qualifications for the eligibility for introduction of an
energy auditor to a certain Class of the energy auditors’ record.



Energy  Audi t  Management  Procedures
PART II

142

Table 3.2: Eligibility of energy auditors (per energy audit Class).

Higher Education
Degree

Certified

Working
Experience

(CWE)

(CWE) +

M.Sc. or

Training ≥ 300 h
in energy topics

(CWE) +

PhD in energy
conservation

topics

(CWE) +

Energy
Audits

Experience

Dipl. Mechanical

Dipl. Electrical

Dipl. Naval Engineers

6 - 8 years (A)

9 - 11 years (B)

13 - 14 years
(C)

5 - 6 years (A)

7 - 8 years (B)

11 - 12 years (C)

3 -4 years (A)

5 - 6 years (B)

8 - 9 years (C)

Dipl. Chemical

Dipl. Mining

Engineers

7 - 10 years (A)

10 - 12 years
(B)

14 - 15 years
(C)

6 - 8 years (A)

9 - 10 years (B)

12 - 13 years (C)

4 - 6 years (A)

6 - 8 years (B)

9 - 10 years (C)

Relevant Class
years (-)

1 : for up  to 2
audits

2 : for up to 4
audits

3 : for more
than 4 audits

Other Dipl. Engineers 7 - 8 years (A)

9 - 10 years (B)

13 years (C)

5 -6 years (A)

7 - 8 years (B)

10 years (C)

Related Scientists
(Physicist, Chemists,

Agriculturists etc.)

8 years (A)

10 years (B)

6 years (A)

8 years (B)

Energy Technologists 8 years (A) 7 years (A)

9 years (B)

13 years (C)

5 years (A)

7 years (B)

10 years (C)

Mechanical – Electrical -
Naval - &
otherTechnologists

9 - 10 years (A) 8 - 9 years (A)

10 - 11 years (B)

6 -7 years (A)

8 - 9 years (B)

11 - 12 years (C)
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The following documents can prove the working experience of a candidate energy auditor
in energy system - energy conservation topics:

• Employer certificates stating the kind and degree of involvement of the candidate in
energy related issues (e.g. technical studies, commercial services, energy surveys -
audits etc.)

• Lists of energy projects effected and/or co-ordinated by the candidate

• Professional registration and higher education degree certificates

• Training certificates

• Copies of energy audit reports elaborated by the candidate.

This documentation is necessary for the initial introduction of the candidate to the record
of energy auditors after the approval of his formal request for registration from a special
Advising Committee for Energy Auditors appointed by the Minister of Development. The
Committee consists of representatives of the Government (MIDE, Ministry of the
Environment), of CRES, of theTechnical Chamber of Greece and 3 well-respected energy
experts (one at least University professor).

The Committee also manages the status and upgrading of the record of energy auditors
and inspects all relevant training programmes designed and submitted by different energy
organisations. It finally advises the MIDE administration on possible complements and/or
alterations of the institutional framework for energy audits. The Committee convenes
three times a year and assesses any past 4 months candidate request for registration,
extension or upgrading in a Class or category of energy auditor.

The Minister of Development has the authority to alter any decision of the Committee,
which discards the request of a candidate energy auditor after having consulted the
Committee. The records of accredited energy auditors are kept in the Division of
Renewable Energy Sources and Energy Conservation of the MIDE.

Target group

Energy auditing procedures within OPE focus mainly to the large energy consumers of
the industrial and tertiary sectors and the SMEs which proceeded to energy project
investments financed from the Programme, i.e. 331 energy projects (energy industry,
industrial and commercial companies, private sector health-care, tourist and education
facilities, large office buildings, private law bodies of central or local authorities,
independent electricity producers etc.)
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Administration and operating agent

The whole OPE programme is centrally administered by the Ministry of Development
(MIDE). Energy audit procedures within OPE are managed and executed by the operating
agent of the programme, called the Intermediate Agent of OPE (IAOPE) and especially
by CRES which is one of the four member organisations of IAOPE.  This independent
agent co-ordinates in general the implementation of Measures 2.2, 2.3, 3.2 which are
associated with energy investment contracts with third parties. IAOPE/CRES is
responsible for the final energy audits which are necessary for the verification of the
energy results (energy consumption and efficiency, specific energy consumption)
expected from every energy project approved for financing from OPE.

CRES Audits

Short description

Since 1990, CRES uses the facility of the Energy Bus to process energy audits of
industrial and commercial sites. These audits are effected within energy efficiency
projects on a non-profit basis and are usually co-financed mainly by the European
Commission energy related programmes (VALOREN, SAVE, THERMIE, ALTENER,
PHARE etc.) and the associated government budget. CRES audits are marginally funded
also by third party capitals.

The application of well organised energy auditing activities has been dictated from the
ascertainment of the need to promote energy efficiency policy and applications in Greece
taking into account the Greek circumstances where adequate energy indices and data for
all final consumption sectors is still missing. Thus, the Energy Bus is equipped with many
modern and reliable instruments in order to serve effective energy auditing activities and
conservation programmes and to extract useful sectoral energy indices as an aid for
national energy policy.

The goals of CRES energy auditing activities with the use of its Energy Bus infrastructure
is the promotion of RUE and Energy Saving and the formulation of energy
consciousness. The objective of CRES Energy Bus audits is the recording, through
adequate on-site measurements, of final energy consumption per use, process, department
or plant as well as the identification and quantification of thermal and electrical energy
losses. After the energy recordings, a brief and a report follow regarding the results of
energy measurements and the appropriate proposals for energy savings. These follow-up
activities are addressed to key representatives of the audited site.  The subsequent benefits
are the promotion of energy conservation strategies and investments for the end-energy
users as well as the extraction and analysis of useful data as a background for sectoral
national energy policies.

The CRES Energy Bus has already effected around 100 energy audits to several sites of
the public and private sector (large industries, SMEs, hospitals, hotels, public office
buildings etc.).

Energy audits

Table 3.3 presents the energy auditing activities provided by CRES Energy Bus and the
respective methodology for each respective service
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Table 3.3: CRES Energy Bus service and methodology.

Service Methodology

1. Walk-through energy audit
(Energy consumption recording (Split of energy
consumption per process - use, elaboration of
energy balances, identification of energy losses,
energy saving proposals)

• Preliminary contacts - Audit mandate -
contract

• Primary energy data collection - audit
questionnaire (user general info, 3 year fuel
and electricity consumption, process analysis,
energy uses, databank feeding)

• Primary energy data processing (energy
consumption trends, last year consumption
monthly variation, energy split per process-
use, specific energy consumption indices) and
planning of on-site 1-day walk-through audit

• Walk-through audit (presentation of Energy
Bus and processed data, further on-site
recordings and energy measurements)

• Analysis of energy measurements and
elaboration of technical report - check of the
report

• Databank updating and report hand-over

2. Indirect determination of boiler efficiency and
flue gas analysis

(Excess air measurement, flue gas concentration
(O2, CO2, CO, SO2, NOx, CxHy, smoke) and
temperature measurements)

• Same procedure but only dedicated to boiler-
burner, combustion and thermal loads data

• Measurements

3. Measurement of electricity consumption
parameters

(Instantaneous or time standing measurements per
phase and totals for tension, intensity, active -
reactive power and energy, power factor)

• Same procedure but only dedicated to
electricity supply and loads data

• Measurements

4. Determination of heat losses via infrared
thermography

(distribution of surface temperatures in boilers,
furnaces, steam and hot water circuits, building
construction elements)

• Same procedure but only dedicated to
construction-insulation data of audited
equipment or element

• Measurements

5. Flow measurements (Use of ultrasonic flow
meters)

• Same procedure but only dedicated to circuit
construction - fluid data

• Measurements

6. Temperature, humidity, air velocity
measurements (Use of  portable instruments or
inserted probes)

• Same management procedure but only
dedicated to relevant services and room
operation data

• Measurements

7. Illuminance measurements
(Use of portable luxmeters in interior spaces)

• Same management procedure but only
dedicated to luminaire - lamps and room
operation data

• Measurements
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Target group

CRES auditing activities focus both on the private and public industrial and building
sectors. Table 3.4 presents the up-to-date projects of CRES Energy Bus, excluding the
auditing activities within the OPE 1994 – 1999 projects:

Table 3.4: CRES Energy Bus projects.

Project Title Project Target

1. Technical assistance to the Greek industry for the
elaboration of energy balances (VALOREN
Programme 1991 - 1992)

• 20 large industries and SMEs

• Promotion of RUE & energy
consciousness

2. Energy audits in buildings of Sofia-Bulgaria
(Contract SYNERGIA - CRES 1993)

• 5 buildings in Sofia

• Energy measurements

3. Energy audits in Greek food industries (Action I82
E.C. DGVII - OPET Network 1993 - 1995)

• 20 food industries in Attiki,
Thessaloniki, Crete

• Dissemination activities

4. Energy audits in Greek public health-care facilities
(SAVE Programme and OPET Contracts)

• 8 large hospitals

• 1 elderly care building

5. Energy audits in Greek public administration
buildings (OPET Contracts)

• 5 prefectural & municipal
buildings

• CRES office building

6. Energy audits in Greek public educational buildings
(OPET Contracts)

• 14 schools

• 1 university

7. Energy audits in Greek hotels and domestic buildings
(Government and third party contracts)

• 15 large hotels - resorts

• 4 buildings

8. Energy audits in numerous industries from various
sectors

• 23 agrofood industries

• 11 metal industries

• 5 textile industries

• 3 ceramic industries

• 3 chemical industries

• 1 cement industry

• 1 paper industry

9. Energy Audits in Greek Airports (Study for CAA
1998)

• 13 airports

10. Demonstrative participation in public events
(Conferences, workshops, fairs, seminars - Greek
Government, HELECO 93 & 95, CRES, NTUA,
TCG)

• Throughout Greece
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Administration and operating agent

CRES Audits are totally managed by the centre that is also the operating agent and
employs the required energy auditors. CRES Audits are co-financed usually by the
European Commission and the Ministry of Development. Private financing is minor.
Table 3.5 presents the management structure of CRES Energy Bus services:

Table 3.5: CRES Energy Bus management structure.

Responsible Person Dedicated Activities

1. Energy Bus Manager • Strategic, technical and financial
management of the Energy Bus

• Contacts with third parties

• Energy audit results control

2. Data Acquisition and Results Assessment Manager • Collection and processing of primary
energy data

• Planning of energy audits

• Supervision of energy measurements

3. Measurements Technician - Energy Bus Driver • Elaboration of energy measurements

• Equipment & Instrumentation handling
and maintenance

• Energy databank updating

• Energy Bus locomotion and
maintenance
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Programme for Energy Management and Efficiency in public administration
buildings

Short description
 

 The administration of the Hellenic Ministry of Interior and Public Administration
(MIPAD), in order to achieve its political goals and strategic objectives for the
improvement of energy efficiency in the infrastructure of public administration proceeded
to the following activities by initiating, in 1997, an energy management and energy
efficiency programme for public administration buildings:
• An inter-ministerial committee has been formed, by the MIPAD, to lead the whole

programme for energy efficiency in the buildings of public administration, to develop
the action and dissemination plan at central, regional and local level, to ensure the
public authorities co-ordination and collaboration and to provide technical assistance
to the decision makers.

• Two Circulars, addressed to all participating public authorities (central and regional
administration, local authorities, public organisations etc.), have been issued in 1997.
By the first Circular, all public services are called to assign energy managers for their
buildings with concrete responsibilities concerning technical, organisational and
financial measures, including the management of energy auditing activities and the
setting and follow up of TPF contracts, to be taken in order to improve energy
efficiency as well as to introduce renewable energy sources mainly in the planning
and design process of new buildings. Up to now, over 600 energy managers have
already been appointed. Through the second circular a special questionnaire has been
addressed to all participating public authorities for energy data collection related
to the situation of the building stock and the working   space conditions, the energy
use and equipment installed, the energy consumption (electricity, fuel) and finally the
existing energy management framework in different administrative levels

 
 Today the interministerial committee of MIPAD elaborates and investigates:
• The energy manager job description and the formation of a central body for energy

managers of the public sector
• The energy managers training. A first training conference for 200 energy managers

has been already realised by MIPAD and CRES in 1998 in Athens.
• The implementation of an information campaign for energy users-public servants and

the creation of a web site for the respective activities
• A better organisation of the energy management programme in co-operation with

regional   energy agencies
• The design of an information system to assist the energy management programme  and

to be used by the central  public administration
• The pilot implementation of TPF projects in selected central and regional public

administration building pools.
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Energy audits

Energy auditing activities in the public building sector of Greece, after 1998 and
according to the Joint Ministerial Decision 21475/4707/98 are to be effected on the basis
of the specifications of the new Regulation for Energy Audits. These activities are
included in the responsibilities of the appointed energy managers - responsible for public
buildings.

Target group

The target group of the MIPAD programme is the whole building stock of central,
regional and local public administration as well as of the public organisations.

In Greece, government related facilities are large energy users and important customers
for energy using products and services. The buildings of public services are mainly office
type buildings.  A minority of them house some special activities such as courts, army -
police quarters and reformatory facilities. Public administration buildings are either under
Greek State ownership (34% of the total) or rented from individuals or independent legal
bodies (66% of the total). State owned building stock consists of around 63,000 buildings.
The existing buildings which house the diverse services of Greek central and regional
public administration (Ministries - Public Services, Regional Secretariats, Prefectures and
Municipalities etc.) have not been designed with energy efficiency criteria or in general
with rational space planning criteria.

According to the annual General State Budget figures, the total cost of thermal and
electrical energy consumed in the buildings of public administration services, in 1997,
amounted, together with building maintenance costs, to around 46 Million ECU. The total
energy and maintenance cost of these buildings has been increased from 1995 by 27%.

During the period 1995 - 1997, a 87.2% in average of annual expenses of central services
of public administration for energy and maintenance, i.e. a mean annual sum of 35.7
Million ECU, was allocated to electric lighting and powering (i.e. air conditioning,
electric heaters and fans, lighting, lifts, office equipment etc.). It becomes obvious that
electricity consumption in the buildings of central public administration is the critical
issue affecting yearly energy cost.

The above data are totally reversed in the case of buildings, which house regional
administration services. In 1997, around 95% of yearly total expenses were allocated for
heating fuels and building maintenance and just 5% for electricity consumption. This
effect is related to the size, operational profile and geographic - climatic diversification of
such buildings and to the lack of severe public funds allocated to the regional
administration in order to make investments on building renovation or service quality
improvement despite market trends.
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Administration and operating agent

The energy auditing activities foreseen by the MIPAD programme and Circulars are to be
managed by the Energy Management Offices of every central and regional public
authority and the appointed building energy managers according to the mandates of the
JMD 21475/4707/98.

The MIPAD programme foresees formal training cycles for the appointed energy
managers in energy auditing concepts and related subjects within their training in overall
energy management activities. These training activities will be based on the pilot training
programmes of CRES on the specialisation of engineers in the field of energy
management.

Other activities including energy audits

Eco - Management and Audit Scheme (EMAS)

EMAS, as it is widely known, is the European Community system that incorporates
voluntary environmental management and auditing activities initially for large industrial
companies and SMEs and recently for every organisation. EMAS was adopted with the
Regulation 1836/93/EEC and its purpose is the registration and official recognition of
European companies and organisations that possess, review and publish environmental
management programmes. These programmes should be based on own specific targets for
the improvement of the environmental performance of products, services and operations
and should be managed within adequate and officially declared administrative structures.
The environmental performance targets should focus mainly on the reduction of
environmental pollution, on waste recycling and on energy savings.

Environmental policy and management programmes of the companies and organisations
are verified through periodic environmental or Eco–Audits and are certified from
independent accredited environmental inspectors. The auditing of energy issues is one of
the important elements of an Eco- Audit effected in a certain site. These issues are related
to the site topography and operations, the air and heat emissions, the management
systems and housekeeping practices related to the use of energy etc. Furthermore, the
Eco-Audit procedure, similarly to the energy audit one test established objectives against
common practice and provides a certain assessment report.

The environmental policy statements of a company within EMAS should include the
results from energy management activities and expected or achieved energy savings
referred to specific key energy indices - benchmarks associated with the company
production activities. Therefore a company improves its energy efficiency from the
EMAS procedure by comforming with legal requirements and avoiding penalties for
environmental pollution from energy use and assures energy cost savings by establishing
management procedures including energy management.
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In Greece, EMAS implementation is co-ordinated by the Ministry of the Environment,
Physical Planning and Public Works (MEPPPW) which is responsible for the setting of
an accreditation system for environmental auditors, the establishment of the authority for
the registration of companies which participate to EMAS and the relevant information
and pilot implementation activities. The accreditation of environmental auditors was
assigned to the National Accreditation Council of the Ministry of Development and the
authority responsible for the registration of a company or organisation to EMAS is the
EMAS Committee of the MEPPPW. The EMAS Committee was first joined during 1999
and approved the first Greek company, a textile sector one, which officially implemented
the EMAS. The company’s scheme was developed by two Greek consulting firms and the
scheme was accredited by a German inspecting firm.

Greek SMEs of the diary, food and textile sectors have already participated to pilot EU
programmes within EUROMANAGEMENT Consulting Network. Furthermore,
specialised private consulting firms have already implemented pilot EU programmes for
the promotion of EMAS to the industrial companies of northern and western Greece as
well as to tourist facilities of Halkidiki prefecture. Another group of pilot EMAS projects
is financed from the Operational Programme for the Environment of MEPPPW within the
CSF II. These projects refer to three (3) prefectures of Greece, namely Attiki for the
activities of ELPE oil group, Kozani for its district heating network and Thessaloniki for
major industrial companies (Sugar Industry, chemical industries, ELVO vehicle industry).

Third Party Financing contracting

Third Party Financing (TPF) of energy efficiency projects, is an opportunity for the
energy end-user, company or organisation, to overcome capital investment and risk
obstacles and successfully establish energy management procedures. Through a special
contract, a third party, i.e. an Energy Service Company (ESCO), would undertake
dedicated feasibility studies and the risk of implementing the necessary capital intensive
energy saving investments, as well as the technical design, procurement and installation,
commissioning and hand-over of the project and possibly the maintenance of major
equipment installed. By this way, major energy savings are guaranteed and in turn can
pay-back the energy efficiency project cost including the third party services within a
mutually agreed time period. TPF contracts usually involve the elaboration of on site
energy auditing activities as a part of the project feasibility process.

Recently, the government focused on the stimulation of TPF mechanism in the public
sector through relevant legal acts concerning energy conservation in the building sector
(JMD 21475/4707/1998) based on the mandates of the EU SAVE Directive 93/76/EEC
for the reduction of CO2 emissions as well as through the MIPAD programme for energy
management and efficiency in public administration.

On the other hand, the ESCO market is still very limited in Greece, mainly due to the lack
of a well-defined TPF procedure and potential actors role. Some pilot Greek case projects
for TPF, mainly co-financed by the EU energy programmes (SAVE, ALTENER and
THERMIE) and elaborated by CRES with reference to public administration buildings,
hospitals and RES systems as well as the recent procedures followed from the Ministry of
Development to establish a legal framework for TPF contracting, within the programme
OPE 1994 - 1999, show that this reluctance can be altered.
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Future plans

Energy certification within the new Regulation for RUE in buildings

The JMD 21475/4707/98 and the Regulation for RUE in buildings which is still under
elaboration, specify model building energy certification and rating procedures. These
procedures will involve mandatory energy audits for every building site which will be
implemented according to the requirements of the new Regulation for Energy Audits, in
order to certify calculated building energy efficiency indices and verify initial building
energy rating. The auditing procedure will thus check relevant energy information already
printed on the building energy certificate, a document that will accompany every new
building permit. Any deviations from calculated energy savings would then force
building owners to implement energy saving measures for the improvement of energy
performance.
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IRELAND

SUMMARY

The Irish Energy Centre was established in 1994 as a joint initiative of the Department of
Public Enterprise and Forbairt. Funded by the EU through the Community Support
Framework, the Centre’s mission is to promote the development of a sustainable national
energy economy. The expert staff devise and implement programmes to stimulate and
maintain the demand for energy efficiency products and services. The strategy employed
is designed to generate long term behavioural change, achieved through a process of
assessing, informing, encouraging, implementing and supporting.

The Energy Advisory Board was established in 1994 to advise the Minister for Public
Enterprise on matters of public policy in relation to energy efficiency, renewable energy
and related research.

Several national Schemes has been launched by the Irish Energy Centre to support the
above mentioned objectives, of which two, the “Annual Self Audit & Statement of
Energy Accounts Scheme” and the “Energy Audit Grant Scheme” will be described in
greater detail in this document. They must furthermore be seen in relation to The Energy
Efficiency Investment Support Scheme which provided grant assistance of up to 40%,
with a ceiling of IR£100.000, towards investment in technically proven energy
conservation measures.

Energy Audit Programmes

Energy Audit Grant Scheme (EAGS)

The Energy Audit Grant Scheme was a scheme administered by the Irish Energy Centre
on behalf of the Department of Public Enterprise. The scheme was launched in September
1994, and applications were closed in October 1997. Its aim was to encourage public and
private companies to engage independent consultants to carry out site energy audits.

The scheme was administered by the Irish Energy Centre on behalf of the Department of
Transport, Energy & Communications.

The Energy Audit Grant Scheme provided financial support for site energy audits
performed by independent consultants to determine exact energy usage and
recommendations of the opportunities for savings. Audits were eligible for up to 40%
grant aid to a maximum of £5,000.

The EAGS scheme was evaluated in a study carried out in late 1997/early 1998 in order
to assess the impact, to identify the lessons, and to formulate recommendations aimed at
achieving maximum replication/penetration following its termination. A total of 480
companies were aided under EAGS, of which 155 were still in progress at the time of the
evaluation.  (IRLANNIN RAHAYKS??).
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Other Programmes related to Energy Auditing

Annual Self Audit and Statement of Energy Accounts Scheme

The Annual Self Audit and Statement of Energy Accounts Scheme was piloted by the
Irish Energy Centre in 1994, as an EU SAVE initiative. At that stage, 10 major Irish
companies from several sectors were recruited and registered to the scheme. The success
of this phase led to an expansion of the programme and at the registration ceremony in
November 1997 a further 16 companies were welcomed into the scheme bringing the
total membership to 59 companies. Membership is drawn from all major industrial
sectors.

The overall aim of the Annual Self Audit and Statement of Energy Accounts Scheme, is
to recruit a set of standard bearing companies and support and publicise their efforts
towards better energy management and ever lower fuel bills.

The actual workings of the scheme fall into four parts:
• Registration Certificate
• Energy Policy Statement
• Energy Audit
• Annual Statement of Energy Accounts

The main focus within the company that has joined the scheme is to create a climate in
which companies make real energy savings in their operations. The usual means to
identifying opportunities for energy savings, for acting upon them and for evaluating
them is the annual energy audit.

Energy Efficiency Investment Support Scheme (EEISS)

The Energy Efficiency Investment Support Scheme - EEISS provided grant assistance of
up to 40%, with a ceiling of IR£100,000, towards investment in and implementation of
technically proven energy conservation measures. These actions would normally be
recommendations arising from an energy audit or other feasibility study. Key criteria for
acceptance of projects under this scheme were energy savings, ease of replication and
wider adoption in the market place along with the environmental benefits of the projects.

The scheme was open to organisations in the industrial, commercial, governmental and
institutional sectors. The scheme aimed to promote the rational use of energy through the
adoption of energy efficiency measures in a number of specific areas.  Those were:
• Implementation of Energy Audit Recommendations particularly where these identify

the need for the adoption of energy efficient technologies
• Stand alone priority technology or demonstration projects
• Systems to improve overall energy efficiency in buildings

Other Activities related to Energy Auditing

The other activities discussed in the country expert meetings did not have connections to
energy auditing.
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COUNTRY REPORT

Comments to text

Eugene Connolly, Irish Energy Center

General introduction

Present national policy and organisation

The Irish Energy Centre was established in 1994 as a joint initiative of the Department of
Public Enterprise and Forbairt. Funded by the EU through the Community Support
Framework, the Centre’s mission is to promote the development of a sustainable national
energy economy. The expert staff devise and implement programmes to stimulate and
maintain the demand for energy efficiency products and services. The strategy employed
is designed to generate long term behavioural change, achieved through a process of
assessing, informing, encouraging, implementing and supporting.
The Energy Advisory Board was established in 1994 to advise the Minister for Public
Enterprise on matters of public policy in relation to energy efficiency, renewable energy
and related research.
The establishment of the Irish Energy Centre and the Energy Advisory Board is tangible
demonstration of Ireland's commitment to achieving energy efficiency across all sectors
of the economy. Energy efficiency, together with the appropriate development of
renewable energy sources, have been given a new impetus and are now firmly on the
national agenda.

Energy Audit Programmes

Energy Audit Grant Scheme - EAGS

The Energy Audit Grant Scheme (EAGS) provided grant assistance to all
organisations engaging independent consultant auditors to carry out site energy
audits and surveys. The scheme was launched in September 1994, and
applications were closed in October 1997. Its aim was to encourage public and
private companies to engage independent consultants to carry out site energy
audits.

Successful applicants could obtain assistance up to 40% of the costs of the audit,
subject to a maximum of £5.000.

Programme goal

The primary objectives of the scheme were to:
• Reduce national energy consumption
• Promote energy efficiency
• Stimulate an energy auditing “culture” within the market place

Specifically, the EAGS was implemented to assist in achieving the Centre's energy
savings target i.e. £40 million by the end of 1999.
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Target sectors of the EAGS

The EAGS was available to all organisations including industry, the commercial sector
and institutions

Administration

The scheme was administered by the Irish Energy Centre on behalf of the Department of
Transport, Energy & Communications.

Financing

The Energy Audit Grant Scheme provided financial support for site energy audits
performed by independent consultants to determine exact energy usage and
recommendations of the opportunities for savings. Audits were eligible for up to 40%
grant aid to a maximum of £5,000.

Monitoring

The EAGS scheme was evaluated in a study carried out in late 1997/early 1998 in order
to assess the impact, to identify the lessons, and to formulate recommendations aimed at
achieving maximum replication/penetration following its termination. A total of 480
companies were grant aided under EAGS, of which 155 were still in progress at the time
of the evaluation.
The study was carried out in two phases. In the first phase, a stratified sample of twelve
companies, i.e. four from each of the industrial, commercial and institutional/public
sectors were examined. In the second phase – undertaken because the importance of the
industrial sector was highlighted during the first phase – all 202 companies in the
industrial sector were examined more closely, and a larger group of 20 companies were
sent questionnaires and were interviewed.

Energy Audit Models

Audit reports to be submitted to the Irish Energy Centre as part of the Energy Audit Grant
Scheme was required in the format as described in the following:

1. Introduction:

Brief presentation of the organisation, its operation and an outline of the schope of the
study.

2. Summary:

Table of main recommendations, with implementation costs, estimated annual savings
and payback periods for each recommendation.

Presentation of energy consumption, and energy cost per unit of energy and per unit of
product (in tabular and pie chart form or equivalent).

Description of the Energy Flow for the site (in the form of a table, pie chart Sankey
diagram or equivalent), including usage by the main cost centres.

Energy Usage Data Sheet for the site.



Energy  Audi t  Management  Procedures
PART II

158

3. Site Description:

Full description of the site, buildings, processes and services (with A4 size site/building
drawings, if available).

4. Thermal Energy:

Description of the role of thermal energy on the site. To include: description of HVAC
services for buildings; thermal processes for industry.

• Fuels: details of fuel types, calorific values, storage facilities, consumption, costs.

• Energy conversion: listing and technical data on conversion plant; data on controls,
efficiencies, demand patterns, physical condition.

• Distribution systems: description, technical data, performance.

• Energy Utilisation: listing and technical data on end users; data on controls,
efficiencies, demand patterns, physical condition.

5. Electrical Energy:

Description of the role of electrical energy on the site.

Analysis of supply system, load pattern, tariffs and power factor.

Distribution systems: description, technical data, performance.

Energy Utilisation; listing and technical data on end users; data on controls, efficiencies,
demand patterns, physical condition.

6. Analysis

Technical & commercial analysis of thermal systems.

Technical & commercial analysis of electrical energy systems.

Assessment of overall efficient use of energy.

Assessment of Potential for Specific Energy Conservation Technologies. (See Form 3).

7. Recommendations:

Recommendations for energy savings.

Recommendations to be grouped into 3 categories according to the level of investment:

• Low cost measures giving immediate or short term payback periods (less than 6
months)

• Medium cost measures, e.g. projects with payback periods of less than 3 years.

• High cost measures, e.g. projects with payback periods greater than 3 years or with
significant capital investment.

Recommendations for further study.
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Auditing volumes

As per December 1997, the status of the EAGS was as follows:

Audits Approved funding for Audits

Completed In progress Total Completed In progress Total

328 155 480 £566.986 £369.663 £936.649

Results

Following the termination of the EAGS scheme, it was necessary to measure the impacts
of the programme particularly regarding:
• The implementation of the audit recommendations, and their consequent effects in

terms of energy savings
• The identification of prevalent replicable actions
• The potential both for safeguarding the present market penetration achieved, and for

further initiatives and actions based on experience gained through the EAGS.

The above mentioned study draws the following conclusions:

• Overall, the majority of respondents felt that the EAGS scheme was beneficial
insofar as it assisted in selling the idea to senior management

• Many companies had audits carried out in order to provide a current
performance benchmark for energy consumption

• Respondents all gave very high satisfaction ratings for their dealings with the
Irish Energy Centre and their Auditors, with average ratings of 86% and 79%
respectively.

• From analysis of the databases, 52% of EEISS applications (excluding Priority
Technology Calls) originated from the EAGS.

• A market exists for continued auditing services; however some sort of
incentives may be required.

• Market penetration of the Scheme was primarily achieved through the auditors.

• At least one in five of the Self Audit companies had audits carried out with the
assistance of the EAGS scheme. Self Audit companies comprise about 4% of
the 328 audited companies, and this had a major effect on the total energy
consumption attributable to audits.

• The audits identified many non-energy or cost saving action, such as demand
reductions and power factor correction. From experience, identification of such
easily attained cost savings frequently predisposes many companies to
implement other audit recommendations.
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Training and authorisation of consultants

Before commencement of the scheme, auditors were asked to submit their CVs and
company names to the IEC.  These names were then entered on an ‘Auditor’s List’ which
was supplied to companies that intended to carry out an audit. The ‘Auditor List’ did not
confer any IEC ‘approval’ status on the named auditors but was merely provided by the
Centre as a listing of auditors/consultants interested in doing audits. Once auditors were
qualified they were eligible for inclusion in the listing.

Other Programmes including Energy Audits

Annual Self Audit & Statement of Energy Accounts Scheme

The still ongoing Annual Self Audit and Statement of Energy Accounts Scheme was
piloted by the Irish Energy Centre in 1994, as an EU SAVE initiative. At that stage, 10
major Irish companies from several sectors were recruited and registered to the scheme.
• 10 companies joined the first year 1995
• further 16 in 1996
• further 33 in 1997 (includes 7 for 1998)

bringing the total membership to 59 companies.

The programme is managed by the Irish Energy Centre.
The programme is aimed solely at Industrial sector, and in particular those companies
with energy bills of approximately IR£500,000.

Membership is drawn from all major industrial sectors. The annual fuel bills of the
registered companies come to more than £120 million. The current member companies
are becoming a club of the top energy-aware industries where information, ideas and
support are interchanged. A recent workshop, organised by the Irish Energy Centre,
brought together the energy managers from the Self Audit firms as well as facilitating
discussion on a number of important topics relating to the scheme and to the broader
issues of energy management. Several more workshops are planned, offering support to
the people directly involved in trying to implement the elements of the scheme and keep
energy management projects on target. A newsletter, Energy Focus, is also published
three times a year, offering further support.
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Program goals

The overall aim of the Annual Self Audit and Statement of Energy Accounts Scheme, is
to recruit a set of standard bearing companies and support and publicise their efforts
towards better energy management and ever lower fuel bills. The original targets for the
scheme have been far exceeded with the recent recruitment drive. A further expansion to
the scheme is currently under consideration. Even as it stands the scheme will continue to
make a significant contribution to Irish efforts to reduce fuel imports, minimise
environmental impacts from industry, and improve competitiveness.

The initial phase was financed by the original 10 pilot companies, the Department of
Public Enterprise (DPE) and the European Union. Funding is now provided by the DPE
through the Irish Energy Centre. The scheme and the success of companies has been
evaluated by the IEC from the annual statement of energy accounts produced by each
company.

Energy Audit Models

The actual workings of the scheme fall into four parts:
• Registration Certificate
• Energy Policy Statement
• Energy Audit
• Annual Statement of Energy Accounts

Registration Certificate

The first step in the scheme is to officially register Companies wishing to join the scheme
who are then vetted by the Irish Energy Centre.

Registration when performed takes place at an official ceremony for each new group of
companies At this ceremony a registration certificate, co-signed by the chief executive
and by the Minister of State at the Department of Public Enterprise, is presented to the
chief executive of each company.  This certificate is an endorsement of the company’s
commitment to:
• Developing an Energy Use Management Programme
• Setting and Reviewing Energy Targets
• Undertaking an Annual Energy Audit
• Producing an Annual Statement of Energy Accounts

The idea is that the certificate, and the registration ceremony, should be an ideal
springboard from which to launch an internal drive for better energy practices. The
certificate is usually displayed in a prominent place in the company, and the registration
ceremony also involves a considerable degree of press coverage, both locally and
nationally.
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Energy Policy Statement

The second stage of the scheme, which is optional but strongly encouraged, is the
production of an internal energy policy statement. This is a further opportunity to cement
internal awareness of and commitment to the scheme, as well as to energy management
generally. A brief statement of intent towards energy practices, displayed prominently,
can be a significant boost to internal awareness and promotional, since many companies
already have similar statements for quality or for safety.

Energy Audit

The main focus within the company of the scheme is to create a climate in which
companies make real energy savings in their operations. The usual means to identifying
opportunities for energy savings, for acting upon them and for evaluating them is the
annual energy audit.

Even companies with good energy management find it useful to step back occasionally
and take a good look at all aspects of their operation. From process to maintenance, from
equipment to general behaviour, and see where exactly the energy is being used, where it
is being wasted, and where opportunities may lie for reducing fuel bills. The Self Audit
Scheme aims to facilitate these regular reviews. Often, when companies register to the
scheme they choose to hire an outside consultant to carry out their first audit and then
carry out subsequent audits internally. An outside, objective view can be profitable input
to energy thinking in a company.

Annual Statement of Energy Accounts

The fourth stage of the Annual Self Audit scheme follows directly on from the audit
itself. This is the publication of the annual statement of energy accounts. This statement
represents the public aspect of the company’s commitment. In the statement they declare
what they have achieved in terms of energy savings over the previous year, and what they
intend to achieve in the coming year. Companies report on their energy usage for the year
in question, and how that compares with previous years, and how it compares with their
targets as declared in the last energy accounts statement. The statement also outlines
plans for the coming year in terms of energy related projects, investments and practices.
Participant companies can expect to reduce energy consumption by up to 10% over a
period of three years, significantly contributing to competitiveness.

Companies who are leading the field of energy management deserve a public recognition
of this, and the annual statement is their opportunity to publicise their achievements. It is
also an opportunity for their peers to see what is being achieved in their sector. Of course,
it also helps the companies involved to keep focused and to sustain the effort and meet
their energy saving commitments.

Energy Efficiency Investment Support Scheme

The Energy Efficiency Investment Support Scheme - EEISS provided grant assistance of
up to 40%, with a ceiling of IR£100,000, for investments in and implementation of
technically proven energy conservation measures. These actions would normally be
recommendations arising from an energy audit or other feasibility study.
Recommendations arising from comprehensive energy audits carried out under the EAGS
would be considered eligible for grant assistance under this scheme.
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Programme goals

The primary objective of the scheme was to reduce national energy consumption and
promote energy efficiency through the rational use of energy. Key criteria for acceptance
of projects were energy savings, ease of replication and wider adoption in the market
place along with the environmental benefits of the projects.

The scheme was open to organisations in the industrial, commercial, governmental and
institutional sectors. The scheme aimed to promote the rational use of energy through the
adoption of energy efficiency measures in a number of specific areas. Those were:
• Implementation of Energy Audit Recommendations particularly where these identify

the need for the adoption of energy efficient technologies

• Stand alone priority technology or demonstration projects

• Systems to improve overall energy efficiency in buildings

The technologies primarily targeted under the EEISS  were:
• Monitoring and Targeting
• Heat Recovery
• Variable Speed Drives
• Combined Heat & Power
• Modular Boilers
• Condensing Boilers
• Building Management Systems

Energy Audit Models

A simplified guide to what the proposers had to do when applying to the EEISS is
described in the following:
Pre-project phase
• Submit applications for project approval to the IEC, which returned written

notification of project approval and Official Letter of Offer.

Phase 1 - Detailed Engineering Study (10% of total Grant Assistance)

• Submit a complete detailed report showing breakdown of project costs and revised
accurate estimates of energy savings based on final engineering solutions proposed.

• Receive a written notification from the IEC to proceed to capital procurement and
installation before purchasing or installing any equipment.
Phase 2 - Procurement and installation (40% of balance)

• Order equipment identified in Phase 1, study and supervise, installation, piping,
wiring etc.

• A single mechanical Completion Certificate was required for the complete works to
certify that the installation was ready for commissioning and testing

Phase 3 - Commissioning (40% of balance)

• Carry out precommissioning-checks on the installation, run new equipment and check
initial results.

• Submit the Commissioning Report and the As Built Report.
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Phase 4 - First Year Monitoring (10% of balance)

• Monitoring savings for 12 months period following successful commissioning.

• Prepare interim report covering the period

Phase 5 - Second Year of Monitoring and Final Report (10% being balance of appr.
grant)

• Monitoring savings for 12 months period following first year Monitoring.

• Prepare Final Report
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AUDIT’99 CONFERENCE PRESENTATION

Eugene Connolly, Irish Energy Centre, Ireland

"Energy Auditing in Ireland: Ireland’s Energy Audit Grant Scheme"

1 Background

The Irish Energy Centre was established in 1994 as a Joint initiative between the Irish
Government’s Department of Transport, Energy and Communications and Enterprise
Ireland.  The Centre was set up under the current European Infra-structural Operational
Programme (EIOP) and its mission was to promote the development of a sustainable
national energy economy.

Both the Centre and its programmes, one of which was the Energy Audit Grant Scheme
(EAGS), were part financed by the European Regional Development Fund. (ERDF).

2 Objectives

Energy auditing was recognised as the key first step in identifying the potential for energy
saving in individual organisations.  In order to encourage the establishment of
consultancy companies offering this service and to promote the greater use of audits by
energy managers, grant support was offered in respect of consultant’s costs.

The aims of the Audit Grant Scheme were to:
• Reduce national energy consumption – up to 70% of Ireland’s primary energy is

imported.
• Promote energy efficiency and the uptake of new technologies.
• Encourage public and private companies to engage independent consultants to carry

out site energy audits – stimulate an energy auditing ‘culture’ within the marketplace.
• Develop a private sector auditing capability.
• Assist in achieving the Centre’s energy savings target i.e. £40 million by the end of

1999.
• Create employment – directly in auditing and indirectly in the energy services

industry.

3 Operation of Programme

The EAGS commenced in September 1994 and continued until October 1997, when
applications closed.  The programme was promoted through advertisements in the
national press, technical journals and at Irish Energy Centre events.  A ‘Guidance
Package’, containing details of the qualifying criteria and an application form, was issued
to firms who expressed an interested in participating in the scheme.

The Centre referred subsequent applications to the Energy Efficiency Promotions
Committee (EEPC) for evaluation.  This five-person committee was set up to evaluate all
applications recommended to it by the Centre.  It consisted of the Director of the Centre,
two Enterprise Ireland appointees and two members from a technical background in
industry.
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The main criteria necessary for a successful application, were that;
• Audit costs were required to be a within a predetermined percentage of the

Company’s total energy bill.
• Experienced and competent auditors had to be used.

Although the Centre did not have a registered list of Auditors there was a requirement
that they submit curriculum vitae to the Centre, outlining their expertise and experience,
before being entered on a database.  This database listing was then provided to clients on
request.

Successful applicants obtained assistance of 40% of the costs of conducting the audit, up
to a maximum of £5,000.  Grant payment was made upon receipt of the audit report and
its successful technical evaluation, in addition to proof of payment having been made by
the grantee to the auditor.

Distribution of applications for the Scheme*6

Year 1994 1995 1996 1997 Totals
Applications
Received

14 112 203 250 579

Applications
Approved

13 107 200 244 564

Reports
Received

9 90 164 174 437

Final grant support committed under the scheme was £818,758*1

4 Evaluation/Impacts Study

This study was carried out on the EAGS in late 1997 / early 1998 in order to

• Assess the impacts of the scheme.
• Identify the lessons from the scheme.
• Formulate recommendations aimed at achieving maximum replication / penetration

following its termination.

The evaluation/impacts study was carried out in two phases.  In the first phase, a stratified
sample of twelve companies from the industrial, commercial and institutional/public
sectors was examined.  In the second phase – undertaken because the importance of the
industrial sector was highlighted during the first phase – all 202 companies in the
industrial sector were examined more closely, and a larger group of 20 companies were
sent questionnaires and were interviewed.

In addition the recommendations presented by the auditors in a sample of 100 reports,
were grouped by technology and entered into matrices that permitted sectoral and overall
analysis.

                                                
6 This data contains the latest updated figures for the scheme.
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Over half the initial sample had applied for further funding under the Energy Efficiency
Investment Support Scheme (EEISS)*7 for implementation of some of their audit
recommendations.  Savings from these projects were excluded from the impact analysis
of the EAGS, in order to avoid double counting later on when the Centre evaluated the
EEISS.  The initial survey provided an early indication of the national realisable savings
from the EAGS, and that the vast bulk of these savings came from the industrial sector.

Furthermore, in the second phase of the study, it became clear that twelve of these
industrial companies, representing some £20 million of energy consumption, were
committed to the Irish Energy Centre’s “Self-Audit” Scheme*8.  Once again these
companies were omitted from the findings of the study to prevent any possibility of an
overlap in the savings attributable to both schemes.

Finally potential savings identified in the energy audits included actions with very long
payback periods, which included such high cost technologies such as CHP, Ice-banks and
extensive BEMS, that many SMEs would not consider implementing.  For this reason the
evaluation/impacts study only considered projects with a 5-year payback or less, when
evaluating the realisable savings.

5 Study Findings

EAGS Status as at December 1997
Audits Approved Funding

Complet
ed

328

In Progress
155

Total
480*9

Completed
£566,986

In Progress
£369,663

Total
£936,649

.

                                                
7 The EEISS was an investment grant scheme administered by the Irish Energy Centre.  It provided funding for
the implementation of energy projects.  Some companies implemented projects under this scheme that were
recommended by their audit.  The impacts of these projects were excluded from the EAGS survey, as they would
be evaluated later under the EEISS assessment.
8 The Self-Audit Scheme consists of firms, with energy use greater than £500,000, who have made a corporate
commitment to achieve energy savings.  Twelve companies carried out their obligatory annual audit under the
EAGS. This, coupled with their large energy usage and natural predisposition to implement the audit
recommendations, skewed the data on the EAGS, and was therefore not representative of the Scheme.  To
counteract their effect, these companies were also excluded from the EAGS survey.   Additionally, as with the
EEISS, the Self-Audit scheme will be separately assessed.
9 The evaluation/impacts survey was undertaken prior to receipt of all the audits.  The latest data indicates that
43 of the 155 outstanding audit reports were subsequently not received.
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Based on the 328 reports received at the time of the evaluation/impacts survey,
• the aggregated energy consumption was £75.4 million
• the total identified potential saving from the audits was £15.98 million10

The full study indicates that the National Realisable Savings arising from the EAGS
(excluding the EEISS and Self-Audit companies) amounted to £3.1 million per annum
with cumulative savings during the period of the scheme of £6.2 million*11.

1.1.1.3 Annual National Realised Energy Savings

1.1.1.4 From Energy Audit Grant Scheme
(excluding EEISS assisted and Self-Audit influence)

<1 year payback <3 year payback <5 year payback Total
£2,411,596 (77%) £635,827

(20%)
£87,818

(3%)
£3,135,241

(100%)

The return in grant savings per “£” of grant calculated as at December 1997 was
£5.53 savings per “£1” grant.*12

The best performers in relation to implementation of the recommendations were the
industrial, small institutional/public sector and small commercial categories.  The worst
performers were the large institutional/public sector and large commercial categories.

In assessing the impact of the EAGS, it was noted that 52% of non-priority applications
to the EEISS arose directly from EAGS surveys.  The EAGS therefore represented an
important ‘feeder’ to the EEISS.

The study also involved the development of an overall matrix of the main technologies
recommended to one hundred of the participating companies in various sectors.  Many of
these are no/low cost recommendations, which are summarised and tabulated at the end
of this document.  The sectoral matrices identified that certain technologies were
prevalent at sectoral level and these provided ample material for the development of
targeted information leaflets.

6 Some Positive Aspects

• Based on the sample interviewed in this study, it is clear that market penetration of
the Scheme – and of energy auditing – was primarily auditor led.  Auditors thus
represented not only an important resource in the country; they also represent a potent
marketing conduit for energy surveys.

• Some 40 consultants gained auditing experience by means of the EAGS, although it
is clear that the auditing work was dominated by approximately five companies.

• The EAGS resulted in the establishment of an additional 4 auditing companies with a
total of 15 employees.

                                                
10 Final data, including the outstanding reports, show the identified potential savings as £23 million.
11 Allowing 2 year lead time between audit and implementation.
12 Based on results of 380 reports with realisable savings of £3,135,241 and grant support of £566,986.
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• Almost 80% of the sample interviewed said they would favour further energy
auditing.  Two thirds of this positive grouping indicated that some form of grant aid
would be necessary, nevertheless it does appear that the Scheme has contributed to a
positive view of energy auditing.

• Finally the study concluded that the majority of respondents felt that the EAGS was
beneficial, and high levels of satisfaction were registered both with the Irish Energy
Centre’s administration of the scheme (86%) and with the auditors implementation
(79%).

7 Some Negative Aspects

While in general the EAGS could be considered a very cost-effective and beneficial
scheme there were some deficiencies that should be outlined.

• The study indicated that many auditors focussed on their primary areas of knowledge
– which may not match the full set of opportunities for energy savings that may be
found in the companies.

• A lack of monitoring equipment reflected in the quality of auditor reports.
• Standardisation and format of reports was difficult to enforce.
• Administrative and financial data tended to take precedence over technical and

energy data in the EAGS database.
• Without the financial incentive the maintenance of auditor loyalty, to the Irish Energy

Centre and the energy field, is/was difficult to achieve.  Indeed many have since
switched to the environmental auditing area.
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Main technologies / recommendations of 100 sampled Audit Reports
Recommendations

Technology
Application

Area

1.1.1.5 Cost
N = No
L = Low
M = Medium
H = High
vH = very High

Action Description
Approx.

% of
Sample

Lighting N, L
N, L
N, L
M
H, vH

New Lamps: CFLs, slimtubes
Ballasts / light controllers
Occupancy & PIRs
New Lamps: High Bay, HID, etc.
Complete refurbishments (High Freq.)

27
14
18
14
17

Production /
Process

N,L
L, M
M
M
M
M

Alter process
(Process) motor controllers
(Fans) motor controllers
(Fans) VSDs
(Pumps) VSDs
(Process motors) VSDs

10
12
6
24
17
6

Boilers &
Combustion,

N, L
L
L, M
M

Tuning
Sequencers
Boiler / kiln stack dampers
Insulate boilers

16
6
6
5

H&V, DHW
and Thermal
energy
distribution.

N, L
N, L
N, L
L
L
L,M
M
M

Timeswitches: install / set
Thermostats / TRVs: install / set
Recover condensate
Compensators
Insulate tanks
Insulate pipework
Optional Stop / Start
Blowdown control & flash recovery

22
12
7
7

9-12
22-25

5
6

Compressed
Air

L
L, M
L, M
L, M
M, H, vH

Repair Leaks
Cold air intakes
Alter working pressure
Sequencers
Pony compressor

26-30
8
10
9
10

M&T
Systems

L
M
H, vH

Normally small manual systems
Extensive metering and/or full
automation
Very extensive metering and
automation

9
25
10

BEMS M, H
vH

Systems between £5,000 and £30,000
Systems > £30,000

9
3

CHP vH 9
Ice Banks vH 4
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ITALY

SUMMARY

The energy policy in Italy for the current decade, has been characterised by the National
Energy Plan (Plano Energetico Nationale - PEN), put in force through the Laws 9 and 10
of 1991.

PEN had five strategic objectives :
• The increase of energy efficiency in all sectors
• The protection of the environment and human health
• The development of indigenous energy sources (e.g. renewables)
• The competitiveness of the production system, and
• The diversification of energy supply points and related geopolitical origin

Law 9 defines among other a general legal framework and norms for hydroelectric power
plants and high voltage electric lines, hydrocarbons and geothermal sources, electric
power auto-production and fiscal issues, while Law 10 regulated aspects related to the
Rational Use of Energy/Energy Saving (RUE) and Renewable Energy Sources (RES).

Currently, a new approach for defining national energy goals, with respect to the main
environmental commitments, is under development, through the “Guidelines for national
policy and measures for greenhouse gases reduction”. These guidelines were issued by
the Interministerial Committee for Economic Planning (CIPE) in November 1998. The
document defines goals and measures for the reduction of Greenhouse gases emissions,
with respect to the Kyoto Protocol. The promotion of RUE and RES are two of the
specific actions defined in this document and voluntary agreements are encouraged by the
government to support these actions.

The existing framework for the energy sector is complemented by the recent legislation
on the liberalisation of the electricity market. The foreseen measures include the priority
given in electric energy produced by RES or CHP plants for being dispatched in the
network as well as the obligation, from 2001 and on, on electric power producers or
importers (over 100 GWh) to provide the 2% of total power from RES.

Energy Audit Programmes

None.

Other Programmes related to Energy Auditing

Introduction

As far as energy audits are concerned, several projects have been implemented during the
current decade and/or are still on-going.

In the industrial sector, during the period the 1986-1995, energy audits have been
implemented in two phases. During the first phase, energy audits were planned and
financed by ENEA, covered the whole country and there was no standard procedure that
the auditor should follow.
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During the second phase, energy audits were co-financed by the European Commission
and ENEA within the VALOREN programme, covered the southern part of the country
and were following a standardized procedure implemented by ENEA. About 1000 audits
have been performed in Italian SMEs by ENEA experts both directly and in collaboration
with consulting companies.

?he new scheme which has been planned by ENEA and is currently implemented in
industry, is aiming at stimulating energy efficiency through a bottom-up approach in the
industrial districts, i.e. the clustered geographic areas with a high concentration of SMEs
manufacturing the same or similar products. This approach promotes an integrated project
where environmental aspects related to energy use in SMEs are considered together, with
the involvement of Local Authorities, banks and energy suppliers.

Energy auditing in Italy is also implemented as an integrated element of activities related
to the application of the Environmental Management and Audit Scheme (EMAS).

Law 10 / 91 and Energy Audits

Law 10/91 has supported the realisation of energy investments in all sectors and energy
audits in SMEs. Today, most of the economic incentives of Law 10/91 are closed. The
financing and management of energy projects have been transferred to the regional and
local authorities. Furthermore, Law 10 established the compulsory appointment of an
Energy Manager for every major energy user (industrial companies with more than
10,000 TOE/year, tertiary organisations and companies with more than 1,000 TOE/year)
and laid down the coordination aspects of regional energy plans.

Industrial Districts project

The Industrial Districts project of ENEA started in October 1997. It is implemented in
three phases some of which involve energy auditing :

• Characterization of some Industrial Districts focusing on some outstanding
characteristics such as the production cycles, the number, type and turnover of
involved SMEs as well as energy, environmental and technological data

• Research on prior successful projects related to the considered district characteristics,
technicoeconomic assessment for the definition of proposed measures and formal
presentation and dissemination of the results

• Case feasibility studies for the detailed analysis and proper implementation of the
proposed solutions as well as for the production of information dissemination material
addressed to a wide range of SME operators

PENSIAMO CINSIEME Initiative

In the building sector, PENSIAMO CINSIEME Initiative, under the responsibility of
ENEA, is a pilot programme  which has involved up to now 6 medium cities (50.000 –
100.000 inhabitants). The programme aims at reducing the energy consumption in the
buildings of these cities and at the environmental protection.
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In each of these cities, a “Light Energy Diagnosis” in a sample of about 400 buildings of
various typologies has taken place. The action also involved training courses for
engineers and technicians as well as information campaigns for the general public.

This action started in 1990 and concerned mainly the residential sector. The energy audit
was carried out using a specific software, which requires only design data and no
measurements. The formal output was the proposed retrofitting solutions for a building
retrofit. ENEA experts or trained professionals were performing the procedure.

Since experience has been gained, ENEA extended the auditing activity, in 1997, to the
tertiary sector under agreement with and financing from the Ministry of Industry. ENEA
is currently implementing about 70 Energy Diagnoses - audits in 3 pilot regions
(Piemonte, Molise and Campania). Efforts focus the public sector. Energy audits are
implemented specifically in five big hospitals of Piemonte, in administration offices,
schools etc. Another sophisticated software, is used for the analysis. The work is
performed by three private companies coordinated by ENEA.

Energy Audit Campaigns (terminated)

Pilot projects such as the Energy Audit Campaigns in schools and hotels were funded by
the EC VALOREN Programme and involved over 500 buildings audited in several
regions of southern Italy. Another initiative concerning energy audits in 25 nursery and
primary schools has been financed by the Ministry of Industry, in 1995, in the Region of
Molise.

Other Activities related to Energy Auditing

Public Lighting project

The Public Lighting project is a pilot energy efficiency project, funded by the Ministry of
Industry and implemented by ENEA, which involves energy auditing activities. Its aim is
to increase energy efficiency for public lighting while valorizing the historical
monuments of Italian cities. A pilot action of city ‘’beautification’’ is realized in the town
of Pizza, by ENEA experts. A lighting plan has been realised for the whole town as a
pilot methodology to be transferred to other municipalities. Detailed interior and exterior
lighting audits have been carried out.  These audits lead to specific proposals for energy
saving and aesthetically optimum interventions. The same audit has been carried out after
the implementation of proposed measures and the results are compared to the ones of the
first audit. ENEA plans to extend this programme to other cities.

Compulsory Inspection of the building central heating systems

Finally, the Decree 412/93 regulates aspects with respect to the Compulsory Inspection of
the building central heating systems. This inspection of the efficiency and the emissions
of the boiler is biyearly and ENEA is responsible for the training of the authorised
technicians. The administration of the scheme is on the City Councils. About 100.000
inspections have been already carried-out.
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Regional Consulting Centres (CCEI)

In the regional level, ENEA has established 15 Regional Consulting Centres (CCEI)
throughout the country, which assist SMEs, the energy managers (appointed by law),
public authorities, professionals, technical operators and final users to face energy and
environmental aspects. These goals are achieved mainly by dissemination of new
technology, information about laws, regulations and financial instruments for energy
measures, training, audits and feasibility study campaigns.
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COUNTRY REPORT

Background and present national policy

Previous activities

Activities of energy organizations

Several organizations aiming mainly at the promotion of strategic options, such as the
rational use of energy/energy saving (RUE) and renewable energy sources (RES) have
adopted energy auditing activities.  Over the last decades, ENEA (Ente per le Nuove
tecnologie, I’Energia e I’Ambiente) has been involved in numerous energy auditing
activities (about 1000 energy audits in total) within the VALOREN programme.  In the
period between 1986 – 1995, ENEA has performed 501 audits, targeted on the industrial
SME sector that have been financed by the European Commission.  The average energy
savings that have been achieved through the introduction of the VALOREN programme
are presented below at Table 1.

Table 1. Average energy savings in Italian SMEs

BRANCH Number of firms TOE/firm
Metal Industries 34 249
Metal Mechanical manuf. 26 440
Ceramics, bricks, glass 51 667
Cement 30 714
Fine chemicals and
pharmaceuticals

13 596

Plastic materials 37 377
Oils and fats (food
products)

24 697

Milk and cheese 48 87
Pasta 58 381
Beverages 38 394
Sugar 9 4432
Conserved Foods
(Vegetables)

28 228

Other food products 15 533
Textiles and apparel 43 225
Leather and dyeing 15 20
Paper 20 6320
Wood products 11 402
Tertiary 1 686

Total = 501 Average = 702
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For the 501 firms that have been audited, there was an annual energy consumption of 1.76
MTOE (see Table 2), accounting for 5% of the total energy consumption in the industrial
sector.  Approximately 1500 possible energy saving opportunities have been identified,
representing potential savings of 20% of the total energy consumption.  Assuming that
the average payback time is 3 years, then it can be calculated that energy efficiency has
an important potential in the SMEs of Italy.

Table 2: General results of energy audits in SMEs.

Number
Firms

Of Energy
consumption
(TOE/year)

Measures
(no.)

Investment
(kEuro)

Savings
(kEuro/
year)

Energy
savings
(TOE/
year)

Saving
/consu
mption
ratio

Investment/
saving
(Euro/TOE
)

Average
payback
period
(years)

501 1,762,517 1,513 303,495 100,846 351,806 0,20 862,6 3

Pilot projects such as the Energy Audit Campaigns have also been carried out within the
VALOREN programme also in the tertiary sector, in schools and hotels.  The projects
involved about 300 buildings audited in several regions of southern Italy.  The results
obtained by such energy audits are demonstrated at Table 3.

Table 3: General results.

Number
buildings

Of Volume
(m3)

Investme
nt (Euro)

Savings
(Euro/
year)

Energy
Savings
(TOE/
year)

Energy
consumption
(TOE/
Year)

Average
payback
period
(years)

Schools 125 2,900,000 3,600,000 850,000 1,200 6,600 4,6
Hotels 150 2,100,000 1,800,000 620,000 1,000 12,750 3

Within the above-mentioned campaigns, a pilot project has been introduced concerning
energy audits in 25 nursery and primary schools in the region of Molise.  The Energy
Consulting Center of Campobasso along with ENEA and the Italian Ministry of Industry
have carried out the energy auditing activities.

Present national policy

General goals

The energy policy in Italy has been influenced by the introduction of two important Laws,
the Law no.9 and the Law no.10 set by the Italian government over the last decade (1991).
Law no.9 defines among other a general framework for hydro-power plants and high
voltage electric grid, hydrocarbons and geothermal sources as well as power independent
generation and fiscal issues.  Law no.9 sets out utility prices for electricity supply from
independent power producers while priority is given to the development of new power
plants based on co-generation and renewables.  The respective incentives are based on the
amount of electricity produced annually and are applicable to the first eight years of
independent power generation.
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Law no.10 regulates aspects related to RUE and RES.  This law has supported the
realization of energy investments in all sectors and energy auditing in SMEs.  In addition
to the Laws no.9 and no.10, a new approach for defining national energy goals, with
respect to the main environmental commitments, is currently under development in Italy
through the “Guidelines for national policy and measures for greenhouse gases
reduction”.  The Inter-ministerial Committee for Economic Planning (CIPE) has issued
these guidelines in November 1998.  Specific goals and measures for the reduction of
Greenhouse gases emissions with respect to the Kyoto Protocol have been defined in
document guidelines.  The energy policy in Italy has been characterized by the National
Energy Plan (PEN), put in force through the Laws no.9 and no.10, along with the
guidelines of CIPE. The main objectives of PEN focus on:
• The rational use of energy in all sectors, i.e. the increase of energy efficiency
• The protection of the environment and human health
• The development of indigenous sources (e.g. renewable energy sources)
• The competitiveness of the production system
• The diversification of energy supply points and related geological origin

In accordance to the Kyoto Protocol and CIPE document, the existing Italian framework
for the energy sector is also complemented by the legislation on the liberalization of the
energy market.  Some of the measures already implemented or planned are:
• Electric power producers or importers (over 100GWh) are obliged to provide the 2%

of total power from RES, after 2002
• A carbon tax has been introduced in early 1999 in all fuels and in all regions.  An

income of about 300 billion Lire is expected for the State in 1999
• A series of voluntary agreements among operators and public institutions are being

planned

Policy for the industrial and building sector

In the industrial sector SMEs form an essential productive network and may be
characterized by flexibility and rapidity to which they respond to the market.  It is
important to note that most of these enterprises operate in sectors with medium to low
technological content of their products.  In addition, they often have a productive
structure that permits them to change quickly the type and quantity of product according
to market requirements.  This usually implies that industrial SMEs form an effective and
flexible economic sector, but little attention is devoted to the use of energy on-site.
Naturally, this situation excludes those branches of the economy and the relative big
enterprises with an energy cost above 10% of the total production cost.  These more
energy intensive companies usually have an energy manager or an equivalent function.
In the less energy intensive SMEs, where energy costs are approximately between 3 –
10% of production costs, the full employment of an energy manager rarely exists and the
management function is performed by a non-technical person.  The absence of a
technically qualified person capable of identifying energy efficiency measures, of
quantifying the energy/economic savings and costs does not permit the management of
SMEs to address effectively the energy management opportunities.  For this reason, the
potential energy savings for this type of company are often substantial as also indicated
by the results of an audit programme carried out by ENEA.  Therefore, as a result, the
relatively low cost of energy and the priority given to other production factors in SMEs
do not favor the introduction of energy management techniques.
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That is why a series of energy audits have been performed in the past by ENEA and other
consulting companies.  Since then, Law no.10 established the compulsory appointment of
an Energy Manager for every major energy user (industrial companies with more than
10,000 TOE/year, tertiary organizations and companies with more than 1,000 TOE/year)
and laid down the co-ordination aspects of regional energy plans.  In line with Law no.10,
specific Decrees have also been issued for different topics, such as the Decree no.412,
which concerns civil energy applications (for instance building and heating plant design
and maintenance).  Part II of Law no.10 gives the guidelines concerning building heating
plants.  The main topics are as follows:
• There must be maximum difference values for energy consumption in new buildings

in relation to the profile of older building constructions
• The owner of the heating plant must ensure proper periodic maintenance and must

check that energy consumption remains within the legal limits
• Regional and municipal authorities have the task to perform independent control on

new plant designs as well as to organise maintenance and inspections of all the
heating plants performance.  Boiler efficiency and safety require inspection every two
years depending on the size of the boiler

• All kinds of heating plants must be designed according to these new rules by chartered
professionals and all the designed data, data sheets and computing must be delivered
to town councils offices

• When the owner is the Italian State, the engineer responsible for the design must
evaluate the opportunity to use heating plants based on RES

Energy audit Programmes

None

Other programmes including energy audits

Law no.10/91 and Energy Audits

Law no.10/91 has supported the realization of energy investments in all sectors and
energy audits in SMEs.  Today, most of the economic incentives of Law no.10/91 are
closed.  The financing and management of energy projects have been transferred to the
regional and local authorities.  Furthermore, Law no.10 established the compulsory
appointment of an Energy Manager for every major energy user (industrial companies
with more than 10,000 TOE/year, tertiary organizations and companies with more than
1,000 TOE/year) and laid down the co-ordination aspects of regional energy plans.

Industrial District project

Short description

One new scheme, which has been planned by ENEA and is currently under
implementation in industry, is aiming at stimulating energy efficiency through a “bottom-
up” approach in the industrial districts, i.e. the clustered geographic areas with a high
concentration of SMEs manufacturing the same or similar products.  This approach
promotes an integrated project where environmental aspects related to energy use in
SMEs are considered together, with the involvement of local authorities, financial
institutions and energy suppliers.



Energy  Audi t  Management  Procedures
PART II

180

The industrial districts project started in October 1997 and is implemented in three phases
some of which involve energy auditing:
• Characterization of some industrial districts focusing on some outstanding

characteristics such as the production cycles, the number, type and turnover of
involved SMEs as well as energy, environmental and technological data

• Research on prior successful projects related to the considered district characteristics,
technical-economic assessment for the definition of proposed measures, formal
presentation and dissemination of the results

• Case feasibility studies for the detailed analysis and proper implementation of the
proposed solutions as well as for the production of information dissemination material
addressed to a wide range of SME operators

Energy audits

The first energy audit of the “Industrial District” project concerned the wood and
furniture Industrial district of Treviso area.  The overall number of productive units in the
district was about 3300, with a primary energy consumption of 97,000 TOE/year.  The
study has demonstrated a consortium co-generation plant utilizing, as a fuel, wood waste.
This solution aimed at solving a critical problem for hundreds of SMEs, providing at the
same time cheap electricity and thermal power for other utilities.  The whole investment
was estimated to cost about 5,5 Meuro for energy saving of approximately 5,500 toe/year
and a CO2 emission reduction of 103,000 tons/year.

Target group

The “Industrial Districts” project targets a large number of enterprises with the
involvement of all relevant actors.

Administration and operating agent

ENEA is the administrator and operating agent of the project.

PENSIAMO/CINSIEME Initiative

Short description

This initiative forms a pilot programme under the co-ordination of ENEA, which has
involved up to now six medium cities (50,000 to 100,000 inhabitants).  This programme
aims at reducing the energy consumption in the buildings of these cities and at the
environmental protection.  For the auditing activities, a sample of about 400 buildings of
various typologies has taken place through the “Light Energy Diagnosis” approach.  This
auditing activity also involved training courses for engineers and technicians as well as
information campaigns for the public.
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Energy audits

Energy audits for the residential sector started in 1990 using specific software, which
required only design data and no measurements.  The formal output was the proposed
retrofitting solutions for a building retrofit.  ENEA started the energy auditing activities
for the tertiary sector in 1997, and up to now, 70 Energy Diagnoses have been
implemented by ENEA in three pilot regions (Piemonte, Molise and Campania).  Energy
audits have been implemented specifically, in five big hospitals of Piemonte, in
administration offices, schools and other buildings using sophisticated software for the
analysis.  A characteristic result of these energy auditing activities is illustrated at Table
5.

Table 5: Energy auditing results.

EXTERNAL COAT Rock wall sheets
Optimum insulation thickness cm 8
Thermal resistance before intervention m2*oC/W 0.467
Thermal resistance after intervention m2oC/W 2.231
Surface of intervention m2 1700
Heating energy saving per year TOE 9.668
Economical saving Euro 8,000
Total intervention cost Euro 54,000
Effective intervention cost Euro 43,000
Payback Years 5.5

Target group
PENSIAMOCINSIEME initiative through its energy auditing activities targets mainly the
residential and tertiary building sectors.

Administration and operating agent

ENEA in collaboration with the Ministry of Industry are the administration authorities
whereas ENEA, trained professionals and three private companies, are the operating
agents of the energy auditing activities.
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Other Activities related to Energy Auditing

Public Lighting project

The public lighting project is a pilot energy efficiency and integrated urban project,
funded by the Ministry of Industry and implemented by ENEA, which involves energy
auditing activities in old plants as well as in new ones.  Its aim is to increase energy
efficiency for public lighting while valorizing the historical monuments of Italian cities.
ENEA experts realize a pilot action of city “beautification” in the town of Pizza.  A
lighting plan has also been realized for the whole town as a pilot methodology to be
transferred to other municipalities.  Detailed interior and exterior lighting audits have
been carried out.  These audits lead to specific proposals for energy saving and
aesthetically optimum interventions.  The same audit has been carried out after the
implementation of proposed measures and the results are compared to the ones of the first
audit (Public lighting auditing results are illustrated at Table 6).  ENEA plans to extend
this programme to other Italian cities.

Table 6: Public lighting auditing results.

OLD PLANTS NEW PLANTS VARIATION
Lamps 273 273 0
Total power (W) 73,500 31,600 -57
Total flux (klumen) 3,600 2,800 -22
Energy costs / year (Euro) 31,000 13,500 -57
Maintenance costs / year
(Euro)

5,000 7,000 +35

Global lighting efficiency
(Lumen / W)

98 178 +80

Total costs of management
(Euro)

36,000 20,000 -44

Compulsory Inspection of the building central heating systems

The Decree 412/93 regulates aspects with respect to the compulsory inspection of the
building central heating systems.  This inspection includes heat pumps installation,
combustion control for heating spaces, wall insulation, double glass installation,
external/internal/inter-spaces insulation, air stratification and heating services.  ENEA is
responsible for the training of the authorized technicians in order to carry out the above
inspections.  The administration of the compulsory inspection scheme is on the City
Councils.  Up to now, over 100,000 inspections have been already carried out.

Regional Consulting Centers (CCEI)

In the regional level, ENEA has established 15 Regional Consulting Centers (CCEI)
throughout the country, which assist SMEs, the energy managers (appointed by law),
public authorities, professionals, technical operators and final users to face energy and
environmental aspects.  These goals are achieved mainly by dissemination of new
technology, information about laws, regulations and financial instruments for energy
measures, training, audits and feasibility study campaigns.



Energy  Audi t  Management  Procedures
PART II

183

Future plans

Energy auditing in Italy is also implemented as an integrated element of activities related
to the application of the Environmental Management and Audit Scheme (EMAS).  The
first application of EMAS has been carried out in some SMEs and hotels.  Moreover, it is
under consideration to include energy auditing in the contracting schemes under the
development of financing new projects in the energy sector.
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AUDIT’99 CONFERENCE PRESENTATION

Rino Romani, Gabriella Funaro,
The National Agency for New Technology, Energy and the
Environment (ENEA)

"Energy Auditing In Italy: Procedures, Programmes and Results"

1 Introduction

The energy policy in Italy for the current decade, has been characterised by the National
Energy Plan (Piano Energetico Nazionale - PEN), put in force through the Laws n.9 and
n.10 of 1991.

Law 9 defines among other a general legal framework and norms for hydroelectric power
plants and high voltage electric lines, hydrocarbons and geothermal sources, electric
power auto-production and fiscal issues, while Law 10 regulated aspects related to the
Rational Use of Energy/Energy Saving (RUE) and Renewable Energy Sources (RES).
Law n.10/91 has supported the realisation of energy investments in all sectors and energy
audits in SMEs, in buildings and tertiary sectors. Today, most of the economic incentives
of Law 10/91 are over. The financing and management of energy projects have been
transferred to the regional and local authorities

Currently, a new approach for defining national energy goals, with respect to the main
environmental commitments, is under development, through the “Guidelines for national
policy and measures for greenhouse gases reduction”. These guidelines were issued by
the Interministerial Committee for Economic Planning (CIPE) in November 1998. The
document defines goals and measures for the reduction of Greenhouse gases emissions,
with respect to the Kyoto Protocol. The promotion of RUE and RES are two of the
specific actions defined in this document and voluntary agreements are encouraged by the
government to support these actions.

As far as energy audits are concerned, several projects have been implemented during the
current decade and/or are still on-going.

2 Industrial sector

In the industrial sector SMEs form an essential productive network and may be
characterised by flexibility and rapidity to which they respond to the market, also given
that most of these enterprises operate in sectors with medium to low technological content
of their products. They often have a productive structure that permits them to quickly
change the type and quantity of product according market requirements. This usually
implies that these enterprises have an effective and flexible productive sector, but that
little attention is devoted to their use of energy, not considered a key competitive factor.
Naturally this excludes those branches of the economy and the relative enterprises with an
energy cost above 10 percent of total production costs. These more energy intensive
enterprises usually have an energy manager or equivalent function.
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Instead in the less energy intensive SMEs, where energy costs are approximately between
three and ten % of production costs, this figure of an energy manager rarely exists and
this management function is performed by a non-technical person, is delegated to a
consultant or ignored. The absence of a technically qualified person capable of
identifying energy efficiency measures, quantifying the energy and economic savings and
the costs, does not permit the management of SMEs to address the energy management
opportunities. For this reason the potential savings in this type of situation is often
substantial, as the results of an audit programme carried out by ENEA indicate. Naturally
the relatively low cost of energy and the priority given to other production factors do not
favour the introduction of  energy management techniques.

Taking into account the above mentioned situation, during the period 1986-1995 about
1000 audits have been performed by ENEA (The National Agency for New Technology,
Energy and the Environment) experts both directly and in collaboration with consulting
companies.

Energy audits have been implemented in two phases. During the first phase, energy audits
were planned and financed by ENEA, covered the whole country and there was no
standard procedure that the auditor should follow. During the second phase, energy audits
were co-financed by the European Commission and ENEA within the VALOREN
Programme, covered the southern part of the country, and the auditor had to follow a
standardized procedure implemented by ENEA.
In the framework of the Valoren Programme. 501 energy audits has been conducted, by
ENEA in SMEs belonging to various branches of the economy with a medium level of
energy intensity usually constituting from 3 to 10% of the production costs.

The average energy savings per enterprise [TAB 1] was estimated to be 702 tons of oil
equivalent (toe). The branches which have the largest absolute savings after the sugar and
paper sectors are: ceramics, bricks, cement, chemicals and pharmaceuticals.
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Table 1: Average energy savings per enterprise .

BRANCH n° firms tep/firm
Metal industries 34 249
Metal mechanical manuf. 26 440
Ceramies, bricks, glass 51 667
Cement 30 714
Fine chemicals and pharmaceuticals 13 596
Plastic materials 37 377
Oils and fats (food products) 24 697
Milk and cheese 48 87
Pasta 58 381
Beverages 38 394
Sugar 9 4432
Conserved Foods (Vegetables) 28 228
Other food products 15 533
Textiles and apparel 43 225
Leather and dyeing 15 20
Paper 20 6320
Wood products and cork 11 402
Tertiary 1 686
TOTAL 501 702

For the 501 firms audited there was an annual energy consumption of 1,76 million tons of
oil equivalent [TAB 2], about the 5% of the whole industry sector consumption.
Approximately 1.500 possible energy saving opportunities have been identified,
representing a potential savings of 20% of total consumption. With an average pay-back
time of 3 years, we can say that energy efficiency still has an important potential in the
SMEs of Italy.

Examining the audits by type of measures indicated, we see the outstanding role of
cogeneration. It is in third place with respect to frequency, only the improvement in
electrical contracts and plant modification proceeding it. Instead, in terms of potential
energy saving, certainly a more important factor, it ranks first with more than two thirds
of the total potential savings. The average pay-back time for cogeneration proposals was
3,2 years. On the other hand results from 25 feasibility studies, carried out by ENEA at
the same period in several industrial branches, show an average value of the pay-back
time of 4 years.

An assessment based on the results of the diagnosis campaign gave, for Italy as a whole , a
potential saving of 5 Mtoe achievable by implementation of cogeneration projects. As a
consequence, we can confirm that cogeneration has a very important potential role to play
for improving the energy efficiency of the industry sector.



Energy  Audi t  Management  Procedures
PART II

187

Table 2: General results.

firms energy
consump.
(tep/year)

measures
n°

invest-
ment

(kEuro)

savings
(kEuro/
year)

energy
savings

(tep/year)

saving/
consump.

invest./
saving
(Euro/
tep)

pay-
back

(years)

TOTAL 501 1,762,517 1,513 303,495 100,846 351,806 0,20 862,6 3

After Valoren Programme a new scheme which has been planned by ENEA and is
currently implemented in industry, is aiming at stimulating energy efficiency through a
bottom-up approach in the industrial districts, i.e. the clustered geographic areas with a
high concentration of SMEs manufacturing the same or similar products. This approach
promotes an integrated project where environmental aspects related to energy use in
SMEs are considered together, with the involvement of Local Authorities, banks and
energy suppliers. The “Industrial Districts” project of ENEA started on October 1997. It
is implemented in three phases some of which involve energy auditing :

• Characterisation of some Industrial Districts focusing on some outstanding
characteristics such as the production cycles, the number, type and turnover of
involved SMEs as well as energy, environmental and technological data

• Research on prior successful projects related to the considered district characteristics,
technical-economic assessment for the definition of proposed measures, formal
presentation and dissemination of the results

• Case feasibility studies for the detailed analysis and proper implementation of the
proposed solutions as well as for the production of information dissemination material
addressed to a wide range of SME operators

The first project concerned the Industrial district of wood and furniture of Treviso area.
The overall number of productive units in the district is about 3,300, with a primary
energy consumption of 97,000 toe/year. The study has demonstrated, as one of the most
feasible solution for the disposal of the working waste, a consortium cogeneration plant
utilizing, as a fuel, wood waste. This solution would solve a critical problem for hundreds
of SMEs, providing at same time cheap electricity and thermal power for other utilities.
The whole investment will be of about 5,5 Meuro for an energy saving of approximately
5,500 toe/year and a reduction of CO2 emissions of 103,000 tons/year.

2 Building sector

In the building sector, “PENSIAMOCINSIEME” Initiative, under the responsibility of
ENEA, is a pilot programme  which has involved up to now 6 medium cities (50.000 –
100.000 inhabitants). The programme aims at reducing the energy consumption in the
buildings of these cities and at the environmental protection. In each of these cities, a
“Light Energy Diagnosis” in a sample of about 500 buildings of various typologies has
taken place [Table 3]. The action also involved training courses for engineers and
technicians as well as information campaigns for the general public.
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This action started in 1990 and concerned mainly the residential sector. The energy audit
was carried out using a specific software, which requires only design data and no
measurements. The formal output was the proposed retrofitting solutions for a building
retrofit. ENEA experts or trained professionals were performing the procedure.

Table 3: ”Pensiamocinsieme: Energy audits.

No Volume
(mc)

investment
(Euro)

savings
(Euro/year)

energy savings
(tep/year)

CO2 reduction
(tons/y)

Buldings 500 3,800,000 28,000,000 4,500,000 7,500 20,000

Heating plants 400 3,000,000 100,000 300,000 550 15,000

Since experience has been gained, ENEA extended the activity, in 1997, to the tertiary
sector under agreement with and financing from the Ministry of Industry. ENEA is
currently implementing about 70 Energy Diagnoses - audits in 3 pilot regions (Piemonte,
Molise and Campania). Efforts focus the public sector. Energy audits are implemented
specifically in five big hospitals of Piemonte, in administration offices, schools etc.
Another sophisticated software, is used for the analysis. The work is performed by three
private companies coordinated by ENEA.

Pilot projects such as the Energy Audit Campaigns in schools and hotels were funded by
the EC VALOREN Programme and involved about 300 buildings audited in several
regions of southern Italy [Table 4]

Table 4: Energy Audits in tertiary sector.

No Volume (mc) investment
(Euro)

savings
(Euro/year

)

energy
savings

(tep/year)

Energy
consump.
(tep/year)

pay-back
(years)

Schools 12
5

2,900,000 3,600,000 850,000 1200 6,600 4.6

Hotels 15
0

2,100,000 1,800,000 620,000 1,000 12,750 3

The Public Lighting project is another pilot energy efficiency project, funded by the
Ministry of Industry and implemented by ENEA, which involves energy auditing
activities. Its aim is to increase energy efficiency for public lighting while valorising the
historical monuments of Italian cities. A pilot action of city ‘’beautification’’ was realized
in the town of Pisa, by ENEA experts. A lighting plan has been developed for the whole
town as a pilot methodology to be transferred to other municipalities. Detailed interior
and exterior lighting audits have been carried out.  These audits lead to specific proposals
for energy saving and aesthetically optimum interventions. The same audit has been
carried out after the implementation of proposed measures and the results are compared to
the ones of the first audit. ENEA plans to extend this programme to other cities.
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3 Conclusions

Energy auditing in Italy is also implemented as an integrated element of activities related
to the application of the Environmental Management and Audit Scheme (EMAS). The
first application of EMAS has been carried out in some SMEs and hotels. Moreover, it is
under consideration to include energy auditing in the contracting schemes under
development for financing new projects in the energy sector.
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LUXEMBOURG

SUMMARY

Energy Audit Programmes

Energy Audit Programme (Untitled)

In Luxembourg energy audits implemented and reported according to official guidelines
are subsidised by the Ministry of Energy for residential and tertiary buildings and
enterprises. The amount of subsidy is 50 % of the audit cost with a maximum limit of 150
000 Luxembourg francs.

To get this subvention, the energy audit have to be done by an Engineer and Consultancy
Company or a specialised society authorised by the Energy Ministry.

The audit contains an analysis of the actual energy situation and an evaluation of the
potential of energy economy for improving the energy efficiency.

The operating agent is the Ministry of Energy. The target sectors of the programme are
residential and private service sectors and industry. The scheme concentrates on large
businesses :

Residential and tertiary sector : Heating Power > 600 kW
Or Cooling Capacity > 300 kW
Or transformer capacity > 500 kVA

Industrial, handicraft, agricultural, commercial enterprises:
Total energies consumption > 3 GWh/year

Other Programmes related to Energy Auditing

The Energy Ministry has foreseen to oblige industrial and commercial enterprises to
realise energy audits for evaluating their energy economy potential. After all the Ministry
has preferred negotiated voluntary agreements with the different professional sectors
concerned : Industry (Industrial Federation of Industries (FEDIL)), Bank (Association of
Luxemburgish Bank and Bankers (ABBL)), Insurance (Assurance Group), Hospitals
(Hospitals Agreement), Commerce (Confederation of Commerce) and Hostelry
(HORESCA). These negotiated agreements have the advantage to result in concrete
action to improve the energy efficiency in the different sectors of the Luxembourg
economy.

A first agreement has been signed in March 1996 with the FEDIL. Its aim is to improve
the energy efficiency by 10% in the industry sector until year 2000. The year 1990 is
considered as a reference date and a great part of the Luxembourg  industry have signed
this agreement.

Industry has a part of 60% of the final consumption of gas and 66% of the final
consumption of electricity.
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In 1998, the 48 companies analysed, had a global energy efficiency index of 0,87 for
1997 in front of 0,91 for 1996 and 1 for 1990. The index for 1998 is 0,86. These figures
are showing that until now, an improvement of 14% has been reached.

A second voluntary agreement has been with the EHL for improving energy efficiency by
20% in the hospital sector until year 2001. The reference date is 1991. Seventeen
hospitals and rest home are following this agreement.

The 28th October 1997, a third agreement has been signed with the ABBL with the aim to
improve the energy efficiency in financial sector by 20% until 2001, 1991 staying the
reference date.

Another voluntary agreement has been developed in 1998 with the hostelry sector. This
agreement is integrated within a project called “ECOLABEL” which included added to
the energy part, an ecological and tourism part.

All these agreements have the aim to reach a better management of the energy in existing
buildings and industries following if necessary, the energy audit methodology.

Other Activities related to Energy Auditing

Action Programme for Communal Administrators

An Action Programme has been created for encouraging initiatives on the part of
communal administrations in favour of the rational use of energy and new or renewable
energy sources. It has started under the “règlement Grand-Ducal from 11 août 1996” and
is open for 5 years.

To assist the communal administrations, the Energy Ministry has delegated the
Luxembourg Energy Agency (AEL) to inform and advise – free of charge – the
communal responsible persons in energy economy and utilisation of renewable energy
sources.

Elaboration of energy concept is recommended but it is not an obligation for participating
in that programme.

The AEL can realise a first feasibility study for the evaluation of a project.

In addition to the grants for the establishment of an energy concept, the Energy Ministry
may, on the basis of certain guidelines and within the limits of the budget allocations,
grant a subsidy for certain energy saving works, technical installations and other
measures. Of course this subvention is realised on the basis of a file concours and under
the responsibility of a commission composed by the Energy Ministry, Interior Ministry,
Environment Ministry, Public Works Ministry and the Energy Agency.

Until now, each project submitted under requested forms by a communal administration
has been granted.
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For 1998 :
• Solar thermal collectors for heating of a hall
• 3 installations of solar thermal collectors (2 schools and 1 football ground)
• CHP for district heating network
• Solar thermal collector for outdoor swimming-pool heating
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Action Programme for
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Other Programme related to Energy Auditing

Other Activity related to Energy Auditing
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(Untitled)
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Energy Audits in LUXEMBOURG
(Audits énergétiques)
Organisation Ministry of Energy,

Grand-Duché
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Person Carlo Bartocci
Address 19-21 Boulevard Royal
City L – 2917 Luxembourg
www -
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COUNTRY REPORT

No comments to text

Background and present National Policy

Previous activities

No information available.

Present national policy

The law of the 5th August 1993 related to rational use of energy has the following 5
objects :

• To ensure a sufficient, sure and economically satisfactory energy supplying
• To promote energy economy and rational use of energy
• To encourage the use of renewable energies, to promote the use of CHP installation

and the primary and secondary energy production
• To reduce the negative impact of the production and consumption of energy on the

environment
• To ensure a co-ordination with the actions undertaken in this sector by the European

Union

The Luxembourg energy policy is strongly based on the energy economies and this law
creates a basis for a global approach to ensure a sufficient, diversified and sure energy
supply, respecting in the same time the energy linked ecological obligations.

Energy Audit Programmes

Energy Audits to residential and tertiary sector

Programme goals

No information available.

Target sectors of the Energy Audit Programme

The audit programme is mainly targeted to buildings in the residential and private service
sectors, in which:
• the heating output exceeds 600 kW;
• or the cooling capacity exceeds 300 kW;
• or the capacity of the transformers exceeds 500 kVA;

The audit programme covers also industrial, craft, agricultural and commercial businesses
where the total energy consumption (sum of all forms of energy consumed) exceeds 3
GWh per annum.
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Administration

The audit programme administration is done at the Ministry of Energy.

Financing

The Energy Minister may grant financial assistance to building owners and to the target
sectors mentioned above for the conduct of an energy audit. The audit includes an
analysis of the energy situation and the potential for energy savings.
The amount of the subsidy is fixed at 50% of the actual cost.  The maximum amount of
the subsidy is fixed at 150,000 (Luxembourg) francs. The assistance may be granted only
once per applicant.
The subsidy covers only studies or parts of studies exclusively concerned with energy
savings, the rational use of energy, and new or renewable energy sources.
Applications for subsidies are addressed to the Energy Minister by the person responsible
for the expenditure. Supporting documentation should be enclosed with the application,
including a copy of the study. The amount of the subsidy is calculated on the basis of bills
showing the costs of expenditure made.

Monitoring

No information available.

Energy Audit Models

There are official guidelines given to the auditor of the minimum requirements of an
audit. The auditor has to regard the building, its heating and cooling system and other
technical systems (ventilation, lighting, transformers, etc).

An energy audit is a study analysing thermal and electrical energy needs in relation to:
• production and associated activities
• heating and ventilation of the premises
• heating of sanitary water
• cooling of the premises
• lighting and office equipment in the buildings

An energy audit has three steps:
• phase 1: A report on the existing energy situation
• phase 2: A written report containing an analysis of data, proposals for concrete

measures to be taken, an evaluation of the corresponding investment, and a
calculation of the economy of operation

• phase 3: A meeting with the proprietor to explain the technical and economic
advantages of the proposed improvements

The auditor’s guidelines also specify what suggestions must be dealt with in the audit
report:
• technically possible energy saving measures and alternative measures
• cost estimates for the suggested measures
• the possibility for using renewable energy sources or CHP
• profitability analysis of the suggested measures
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The audit report must include a description of the present situation in the building and a
description of the effects of the energy saving measures. The energy savings and
reductions in emissions must also be stated.

Auditing volumes

No information available.

Results
No information available.

Training and authorisation of the auditors

The energy audit must be conducted by consulting engineering firms, or other firms
specialising in the field of energy, which are approved by the Energy Minister.

Natural persons as well as those responsible for private or public legal entities can be
authorised to perform audits if they satisfy the following conditions:

a) they have good technical or professional qualifications.
b) they must
- prove satisfactory knowledge of requirements relating to the technical duties and
sufficient practice of these duties
- have the appropriate technical means at their disposal and the personnel necessary to
perform the technical duties
- have access to the material and information required to complete their assignment
properly
c) they must have the ability to draw up the statements and reports of the studies and
checks carried out
d) they must be morally, technically and financially independent enough to do their work

The Minister limits the authorisation to a specified period and to the technical duties
specified. The approval is renewable.

 

Other Programmes including Energy Audits

See summary.

Other Activities including Energy Audits

See summary.
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THE NETHERLANDS

SUMMARY

The Dutch government has taken recently a number of initiatives to intensify energy-
saving and environmental policies. For example, the CO2 reduction plan, the Sustainable
Construction action plan and the Third White Paper on Energy Policy were published,
many aspects of which are already being realised.

The environmental issue has also been given high priority in other Dutch memoranda,
such as 'Knowledge in Motion' and the Environment and Economy memorandum, which
was published in 1997.

The policy intensifications announced in these memoranda were the reason that Novem
acquired a number of new projects and they also provide the background for many
developments taking place in various facets of Novem's activities. The most important
projects are discussed in the following.

Novem provides more and more support to the government with regard to the preparation
of policies, while an increasing volume of advice is also being given during actual
implementation. For example, organisations that wanted to submit a project in the context
of the extensive CO2 reduction plan have been advised on the formulation of their
application; this was done at the request of the Ministry of Economic Affairs. Novem has
also given advice to the ministry on the formulation of regulations concerning investment
allowances for energy-saving measures. In addition, Novem assesses projects in the areas
of sustainable energy, sustainable construction, and special ecological and environmental
projects that are submitted for the Green Investment scheme. The number of these
projects is increasing continuously.

Senter is an agency of the department of Economic Affairs, but also works for several
other departments. Senter is dedicated to implementing tax reduction schemes, subsidy
schemes, credit schemes and other programs in the field of technological research and
development, energy-saving, environment and international co-operation. Senter also
advises government in the policymaking processes on these fields. Senter provides
industry and other target groups (like universities and technological institutes) yearly with
about 1,5 billion NLG of support. The amount of schemes that Senter is running is about
90 in 1999. There is a trend though to reduce the amount of schemes, because companies
have problems to find their way.

Energy Audit Programmes

EMA Programme

The EMA programme, (Earlier E&M Energy Saving and Environmental Consultancy) is
besides being an individual Energy Audit Programme, the main host programme of the
most commonly used Energy Audit Model within the Long Term Agreements. The goal
of the EMA programme is to stimulate all companies and organisations with residency in
the Netherlands to make a systematic and complete research of measures leading to
energy savings and less environmental pollution. The target group is all small and
medium-sized enterprises, governmental and non-profit organisations The SME's have
special attention as they often lack know-how and financial possibilities.
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Every small and medium sized company can apply for support to undertake an EMA
audit on a voluntary basis. The audit has to be carried out by an external independent
advisor, and the maximum support is 50 pct of the costs, with a maximum of 15.000,-
guilders (7.500,- for energy, and 7.500,- for environmental advice). One company or
organisation can apply for subsidy more than one time. Subsidy can be given for every
existing object that a company or organisation uses.

The definition of an object is fixed in the programme.  For 1999 there is 4.600.000
guilders available. Besides SMEs, EMA is open to governmental and other non-profit
organisations.

Other Programmes including Energy Audits

Long Term Agreements

As part of energy conservation policy, since 1992 long term agreements (LTAs) on
energy conservation have been concluded with industry and other sectors (commercial
and non-profit service providers, energy conversion and agriculture). LTAs are voluntary
agreements between the Ministry of Economic Affairs and a particular business sector
regarding efforts to improve energy efficiency by a specific percentage within an agreed
period.

Since 1991 long term agreements have been signed with 29 sectors of industry and nine
sectors in the built environment to improve energy efficiency. In almost all cases these
embodied the goal of achieving a 20% improvement in energy-efficiency between 1989
and the year 2000.

The agreement is always based on an analysis of the realistic energy savings that could be
achieved, as well as the technological developments that are expected in that particular
branch. The branch specifies which new techniques will be introduced and which existing
techniques will be improved.

The most commonly used energy audit model within the Long Term Agreements, is the
model on which the EMA programme is based.

Other Activities related to Energy Auditing

The other activities discussed in the country expert meetings did not have connections to
energy audits.
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Long Term Agreements in THE
NETHERLANDS
Organisation Novem B.V.
Person Dick Both
Address P.O. Box 17
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The Netherlands

www www.novem.nl
www.novem.org
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Organisation Senter (den Haag)
Person Marco van Dorst
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www www.senter.nl
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COUNTRY REPORT

Comments to text

Marco van Dorst, Senter

General introduction

Present national policy and organisation

Recently the Dutch government has taken a number of initiatives to intensify energy-
saving and environmental policies.

For example, the CO2 reduction plan, the Sustainable Construction action plan and the
Third White Paper on Energy Policy were published, many aspects of which are already
being realised.
The environmental issue has also been given high priority in other Dutch memoranda,
such as 'Knowledge in Motion' and the Environment and Economy memorandum, which
was published in 1997.

The policy intensifications announced in these memoranda were the reason that Novem
acquired a number of new projects and they also provide the background for many
developments taking place in various facets of Novem's activities. The most important
projects are discussed in the following.

At the end of 1996 Novem had a permanent staff of about 281, plus 59 temporary
employees. Novem provides more and more support to the government with regard to the
preparation of policies, while an increasing volume of advice is also being given during
actual implementation. For example, organisations that wanted to submit a project in the
context of the extensive CO2 reduction plan have been advised on the formulation of their
application; this was done at the request of the Ministry of Economic Affairs. Novem has
also given advice to this Ministry on the formulation of regulations concerning
investment allowances for energy-saving measures. In addition, Novem assesses projects
in the areas of sustainable energy, sustainable construction, and special ecological and
environmental projects that are submitted for the Green Investment scheme. This number
is increasing continuously.

Senter is an agency of the department of Economic Affairs, but works for a lot of other
departments too. Senter is dedicated to implementing tax reduction schemes, subsidy
schemes, credit schemes and other programs in the field of technological Research and
Development, energy-saving, environment and international cooperation. Senter also
advices government in the policymaking process on these fields. Senter provides industry
and other target groups (like universities and technological institutes) yearly with about
Dfl 1,5 billion of support. The amount of schemes that Senter is running is about 90 in
1999. There is a trend though to reduce the amount of schemes, because companies have
problems to find their way. Senter has a staff of about 500 employees, partly permanent,
partly temporary (60-40).
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Energy Audit Programmes

EMA Programme

The EMA programme is part of a range of programmes called '"Cleaner Production", but
the essentials are the same. The Cleaner Production programme is carried out as a
collaborating activity between the departments of Economic Affairs and Environmental
Affairs and the provincial authorities, and exists of two main elements:

The first element is a campaign targeting intermediaries which may play a role in
assessing energy and environmental aspects within small companies, and to bring up the
subject in their contacts with small and medium sized enterprises.

If there is interest then the second part supports the study for feasibility of certain
measures and technologies. This part is in the form of an audit combined with advice for
selected measures, with a relative short pay back time, like energy saving, lighting
schemes, waste separation etc.
The EMA programme (Earlier E&M Energy Saving and Environmental Consultancy) in
addition to being an individual Energy Audit programme, is the main host programme of
the most commonly used Energy Audit Model within the Long Term Agreements.
Besides that, the EMA-audits also meet the audit-criteria that are being used by the
government to give permits under the environmental laws.
Every small and medium sized company can apply for support to undertake an EMA
audit on a voluntary basis. The audit has to be carried out by an external independent
advisor, and the maximum support is 50 pct of the costs, with a maximum of 15.000,-
guilders (7.500,- for energy, and 7.500,- for environmental advice). One company or
organisation can apply for subsidy more than one time. Subsidy can be given for every
existing object that a company or organisation uses. The definition of an object is fixed in
the programme.  For 1999 there is 4.600.000 guilders available. Besides SMEs, EMA is
open to governmental and other non-profit organisations.

Programme goal

The goal of the EMA programme is to stimulate small and medium-sized companies and
non-profit organisations with residency in the Netherlands to make a systematic and
complete research of measures leading to energy savings and less environmental
pollution.

Target sectors of the EMA Programme

The target group is all Dutch small and medium-sized companies, non-profit
organisations, regional governmental organisations and municipalities as they often lack
know-how and financial possibilities.

Administration

Senter tries to keep the procedure for the applicants as simple as possible. The applicants
have to fill out a form with a few questions about their company/organisation, the object
to be examined and the external advisor they hire. They also have to include a copy of the
offer from the advisor.
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In order to maintain attention of the applicants for the subject of energy savings and
environmental pollution, it is essential to response quickly on an application form. The
application procedure Senter uses is therefore simple but efficient. It gives them the
opportunity to give a definite answer within three weeks after the application form arrived
in their office.

After the advisor carried out his audit the applicant has to sent a copy of it to Senter
including an invoice and a proof of payment. Again within three weeks the applicant will
receive the money from Senter.

Financing

Every small and medium sized company, regional governments, municipalities and non-
profit organization can apply for support to undertake an EMA audit on a voluntary basis.
The audit has to be carried out by an external independent advisor, and the maximum
support is 50 pct of the costs, with a maximum of 15.000,- guilders (7.500,- for energy,
and 7.500,- for environmental advice) For 1999 there is 4.600.000 guilders available.

Monitoring

The EMA programme is monitored by SENTER, and the monitoring frequency is on a
monthly basis for information on the amount of applications and on a half year basis for
the output of the reports of the audits with a dedicated advice. Every half a year all
reports are analysed for certain information about the possible energy-reduction,
environmental reduction, the cost-reduction and the breakeven-time of the advised
investments. The type of measures are monitored too. Of course a breakdown is made to
different branches of industry.

Energy Audit Models

The integration of energy and environmental performance gets more and more important
because of growing legislation on environmental topics, for instance a penalty if the
normal waste is polluted with small amounts of chemicals. The local authorities are
continuously trying to push SMEs to improve in this area, and one recent measure in this
respect is the requirement for every company to have an ''environmental license". If there
are certain measures necessary in order to achieve the license, the authorities accept the
EMA energy/environmental audit and advice as a planning scheme for the investments,
and the license is given under the condition that the advice is carried out within a certain
time limit.

The advice gives a description of the object that is audited: What activities take place,
what products are being produced, working times etc. The production process is divided
into clearly separated steps. For every step in the process an overview is given of the in-
and outgoing streams (raw materials, additives, energy, water, waste, emissions etc.).
This leads to an overview of the energy- and environmental situation of the object in
question. Of course this is done per relevant part of the object. The next part of the advice
is a detailed list of possible measures that can be taken to tackle the problems which arise
from the actual energy and environmental situation and the costs of the necessary
investments. Furthermore, insight is given in the pay-back time of the investments.
Finally the advice contains also information about possibilities of subsidies etc.
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Auditing volumes

In 1994, more than 500 projects were subsidised through the programme. Both small and
big enterprises participated in the programme. Since the EMA programme was
transferred to SENTER in 1998, the objective has been to assist 600 companies and non-
profit organisations a year. Whether this objective is met, is not sure yet. A lot of SMEs
show signs of being tired of broad and detailed audits. They want to focus more directly
on certain problems and certain solutions. Furthermore, there are several regional
competitors of the EMA-scheme, which offer better conditions (i.e. "no cure no pay"
contracts).

Results

So far, in 1999, a total of 200 companies have taken benefit from the programme, and the
objective of assisting 600 companies by the end of the year does seem realistic.

Training and authorisation of the auditors

There is no formal procedure for authorising the auditors. However, relevant information
with regard to experience, competence etc is informally gathered on new consultant and
auditors joining the scheme.

Other Programmes including Energy Audits

Long Term Agreements

As part of energy conservation policy, since 1992 long term agreements (LTAs) on
energy conservation have been concluded with industry and other sectors (commercial
and non-profit service providers, energy conversion and agriculture). LTAs are voluntary
agreements between the Ministry of Economic Affairs and a particular business sector
regarding efforts to improve energy efficiency by a specific percentage within an agreed
period. As of 1 December 1997, a total of 29 LTAs had been concluded with industry and
nine with other sectors.

The paper "Long term agreements on energy efficiency - Progress in 1996" reviews the
progress made with the long term agreements on energy conservation up to and including
1996. It deals with the overall improvements achieved in energy efficiency in general and
improvements within individual sectors. Furthermore, the paper also discusses the
evaluation that was conducted with regard to the effectiveness of long term agreements
over the period 1989-1995. The results of this evaluation were positive: LTAs double the
improvements made in energy efficiency compared with the situation if there were no
such agreements. Moreover, companies seem to regard the agreements as imposing an
obligation to produce results. Because of the LTAs, companies address the improvement
of energy efficiency on a structural level.

Programme goals

The objective of energy conservation policy is to secure a far-reaching improvement in
energy efficiency without a negative effect on economic growth and the competitiveness
of Dutch business. The LTAs represent the key instrument in meeting this objective.
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The parties to an LTA are the Minister of Economic Affairs, a branch organisation and
usually also the Association of Provincial Authorities. Individual companies join the LTA
by signing a letter of accession.

In order to conclude an LTA, a sector has to meet a number of conditions:
• the sector should be homogeneous, both in terms of process and in terms of product;
• the energy consumption level of the sector must exceed 1 PJ;
• the energy consumption of the participating companies must account for at least 80%

of the total energy consumption of the sector;
• the branch organisation must be well-organised, in other words have good contacts

with its members and be able to provide its members with information effectively;
• the branch organisation must demonstrate a commitment to actively stimulating the

implementation of the LTAs.

Companies with a considerable level of individual energy consumption (minimum 0.1 PJ)
which do not belong to a branch organisation have the possibility to enter the LTA for
Other Industry on an individual basis. Prior to the conclusion of an LTA with a sector, an
exploratory survey of the possibilities for conservation and the associated potential is
conducted. This can involve both organisational (good housekeeping and energy
management) and technical measures. The results of this investigation form the input for
fixing a quantified energy conservation target for the sector as a whole. A long term plan
sets out how the target can be achieved by the sector as a whole. An overview of the
energy conservation options is distilled from the inventory. In addition, the LTA includes
obligations for individual companies, such as formulating and implementing an energy
conservation plan (ECP) and the annual monitoring of energy consumption, expressed in
the Energy Efficiency Index (EEI).

An energy conservation plan consists of the following elements:
• a description of energy consumption in the reference year and the current year;
• the energy efficiency target of the company;
• an indication of possible activities up to the year 2000;
• an estimated timetable of activities;
• the method by which the Energy Efficiency Index is determined;
• the method of reporting.

The progress of the LTAs is monitored annually. The aim is to improve energy efficiency
by the year 2000 by an average of 20% in industry, 25- 30% in commercial and industrial
buildings and 26% in the agriculture sector relative to 1989 levels. These figures relate to
energy consumption per physical unit of product. Consumption for non-energy purposes
(for example, the use of oil as a raw material in the manufacture of plastics) is not a
factor. This means that a higher level of energy consumption resulting from economic
growth or a switch in production to more energy- intensive branches of industry and
products does not influence the energy efficiency level.

Target sectors of the LTAs

The target sectors of the LTAs are industry and other sectors (commercial and non-profit
service providers, energy conversion and agriculture.
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Administration

The activities of the company under the LTA form the starting point for a LTA company.
A LTA company prepares a confidential Energy Conservation Plan (ECP), which is
regularly evaluated and is summarised for the purposes of a request for a permit in the
Corporate Energy Plan (CEP).

The licensing agency assesses whether a company is meeting its responsibilities on the
basis of the Corporate Energy Plan. The competent authority can ask Novem for advice,
and the question of whether or not the company concerned is complying with LTA
agreements will be central to the advice.

The competent authority is responsible for the final assessment. Novem’s opinion has a
lot of weight. The memorandum advises the licensing authority not to impose any further
requirements if the Novem assessment is positive. The environmental permit will
stipulate the investments that the company has already agreed in principle to implement,
as well as a duty to report. In the event of a negative assessment by Novem, the licensing
authority can decide to follow the approach for a company that is not party to a LTA.

Financing

The Minister of Economic Affairs provides financial support to stimulate energy
conservation. Novem is charged with executive responsibility for preparing and advising
on the LTAs. Novem also implements various schemes to subsidise energy conservation
projects by companies. Among the more important regulations are the Subsidies for
Energy Programmes Decree (BSE), the Tenders for Industrial Energy Conservation
(TIEB), the subsidy scheme for Energy Conservation and Environmental Advice and the
Long-term programme for Intersectoral Technologies (MINT). In addition, the Energy
Investment Tax Relief Scheme (EIA) also applies from 1997.

Monitoring

Each company’s Energy Conservation Plan, monitoring reports and Energy Efficiency
Index are confidential. The data are systematically tested by the Netherlands Agency for
Energy and the Environment (Novem). The report containing the aggregated results of the
monitoring is discussed annually in the Consultative Group. This group consists of
representatives of the Ministry of Economic Affairs and other government bodies
involved, the branch organisation and Novem. The Consultative Group is also the forum
for discussion of economic, policy and technological developments which have a bearing
on energy consumption.

Energy Audit Models

The most commonly used Energy Audit Model within the Long Term Agreements, is the
model on which the EMA programme is based. This model has been thoroughly
described in chapter 3.
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Auditing volumes

LTAs in the industrial sector

Around 1,000 companies and dozens of branch organisations and commodity boards have
signed up for the industrial LTAs. These LTAs represent energy consumption of 521 PJ,
or about 90% of total industrial energy consumption.

Table 1 LTAs with industry

primary energy consumption in 1996 (PJ)
EEI improvement 1989-1996
target for 2000 in relation to 1989
Sector Contracting

date
Duration A B C

soft drinks industry July 1996 1 January 2001 0,8 15 21
fruit and vegetables December 1997 31 December 2000 2 6 16,5
coffee roasting plants November 1996 1 January 2001 0,7 13 19
margarine/fats/oils April 1996 1 January 2001 8,4 15 22

sugar September 1993 1 January 2001 7,5 14 20
meat processing September 1993 1 January 2000 3,4 10 20
dairy July 1994 1 January 1997 17 10 20
asphalt November 1995 1 January 2001 2,5 8 20
Cement July 1992 1 January 1996 3,4 18 20
Fijnkeramiek April 1994 1 January 2000 2,5 4 20
Glas July 1992 1 January 2000 12,5 13 20
Grofkeramiek Oktober 1993 1 January 2000 8,7 8 20
Kalkzandsteen February 1997 1 January 2001 1,2 11 23
Chemie November 1993 1 January 2001 316 13 20
Kunststof-verwerking December 1994 1 January 2001 7,5 7 20
Papier en karton June 1996 1 January 2001 30,3 18 20
Philips May 1993 1 January 2000 10,2 26 25
Rubber November 1994 1 January 2001 2 9 20
Textiel March 1996 1 January 2001 3,5 13 20
Non-ferro December 1996 1 January 2001 9,3 8 15
Iron and steel December 1995 1 January 2001 63 11 20
Koel- en vrieshuizen March 1996 1 January 2001 2,1 11 28
Natwasserijen June 1994 1 January 2001 1,6 11 20
Oppervlakte-
behandeling

March 1996 1 January 2001 2,6 9 20

Tapijt June 1996 1 January 2001 1 7 20
IJzergieterijen June 1995 1 January 2001 2,6 1 16
Overige Industrie June 1996 1 January 2001 13 20

 provides an overview of the 29 LTAs contracted with industry as of 1 December 1996.

LTAs in other sectors

In addition to the LTAs with industrial sectors, LTAs have also been concluded in other
sectors, including commercial services (Table 3), the non-profit sector (Table 4), the
agricultural sector (Table 5) and energy conversion companies (Table 6). With the
exception of the LTA for greenhouse horticulture, these agreements are also concluded
with individual companies or institutions.



Energy  Audi t  Management  Procedures
PART II

207

Some 30% of total energy consumption in the public utilities building sector (all
buildings which are not houses, agricultural or industrial buildings) is covered by long
term agreements. No LTAs are expected for the remaining 70% in view of the large
number of heterogeneous companies. The first provisional monitoring data are available
for LTAs in the non-profit sector. These data indicate that many institutes and schools
underestimated what participation in LTAs involves. Furthermore, it is often difficult to
retrieve historical energy data as many mergers have taken place, particularly in
education. Novem has developed a monitoring system linked to an energy conservation
scheme, which has proved to be a valuable aid for many schools and institutes.

In the “energy conversion companies” category, two LTAs have been concluded: one
with oil refineries in 1995 and the other with oil and gas producers in 1996. The
combined energy consumption of these sectors is 197 PJ.

Table 2 LTAs with commercial services sector

A) primary energy consumption in 1996 (PJ)
B) EEI improvement 1989-1996
C) target for 2000 in relation to 1989

Sector Contracting date Duration A B C

Airlines October 1994 1 January 2000 1,6 30 28

Airports November 1994 1 January 2000 1,4 15 28

Banks December 1996 1 January 2005 25

The government (the Ministry of Economic Affairs, the Ministry for Transport, Public
Works and Water Management and the Ministry of Housing, Spatial Planning and the
Environment) is also trying to secure LTAs on energy conservation with branch
organisations in the road transport sector. A number of memorandums of understanding
have already been signed. In addition, the possibility of extending LTAs in the industry
and service sectors to energy conservation in the area of transport will be investigated. In
the future LTA with Netherlands Railways (NS), both the utilisation of buildings and the
transport function (each with their own targets), will be addressed.

In addition to LTAs with direct consumer categories, efforts are also being made to reach
agreements with major intermediate groups. Consumers do not sign these covenants, but
are bound by the intermediate organisations. Work is currently proceeding on covenants
with housing corporations and their umbrella organisations (which manage some 2.6
million homes), with energy conservation as a specific issue.

The LTAs referred to above will be discussed in more detail in the appendices.
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Table 3  LTAS with non-profit sector

A) primary energy consumption in 1996 (PJ)
B) EEI improvement 1989-1996
C) target for 2000 in relation to 1989

Sector Contracting
date

Duration A B C

Secondary vocational
education

December 1994 1 January 2000 30*

Higher vocational
education

February 1996 1 January 2005 30*

Residential health care June 1994 1 January 2000 30*

(*) this target is derived from the target of a 50% improvement in energy efficiency by
the year 2000 compared with 1980.

Table 4  LTAs with agricultural sector

A) primary energy consumption in 1996 (PJ)
B) EEI improvement 1989-1996
C)target for 2000 in relation to 1989

Sector Contracting
date

Duration A B C

Greenhouse
horticulture

January 1993 1 January 2001 146 37 50

Table 5  LTAs with energy conversion sector

A) primary energy consumption in 1996 (PJ)
B) EEI improvement 1989-1996
C) target for 2000 in relation to 1989

Sector Contracting
date

Duration A B C

Oil refineries September
1996

1 January 2001 165 4 10

Oil and gas
production industry

June 1996 1 January 2001 32 20 20
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Results in 1996

This chapter presents the monitoring results of 26 industrial LTAs with a combined
energy consumption of 520 petajoules (PJ) in 1996. The LTAs together represent 90% of
Dutch industrial energy consumption (excluding non-energetic energy consumption) and
cover almost all major energy consumers. The result that emerges is that up to and
including 1996 there was a 12.5% improvement in energy efficiency over 1989.This
efficiency improvement resulted in an energy saving of 72 PJ, equivalent to almost 2.3
billion m 3 of natural gas on an annual basis. This is comparable to the energy
consumption of 1.4 million households and about 17% of household energy consumption.
The monitoring results show that some sectors are not yet on course to meet their targets.
Monitoring results are not given for all 29 industrial LTAs, because the figures for 1996
were not yet available (this applies to the LTAs in breweries and the potato processing
industry) or because a large proportion of the companies contracted LTAs in 1996 (LTA
Other Industry).

Figure 1 shows the distribution of monitored energy consumption over the various
industrial clusters in 1996.

Figure 1 Distribution of energy consumption by cluster

Table 6 gives the results for these clusters in 1996. These are the average results per
cluster, and there could naturally be differences in the extent to which targets have been
met within a cluster. The cluster “Other Industrial Sectors” stands out, in part because of
the positive results of the LTA with Philips. The chemicals and food and drink clusters
greatly increased their energy efficiency.

Base metals
14 %

Foods
7 %

Chemicals
61 %

Building 
materials
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10 %
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Table 6: Improvement in energy efficiency by cluster in 1996.

Sectorgroup Number of LTAs
monitored

Improvement in
energy efficiency

Food (meat, dairy, fruit and vegetables,
margarine, fats & oils, sugar, coffee)

7 12%

Building materials (glass, sandlime brick,
brick, fine ceramics, cement and asphalt)

6 11%

Base metals (non-ferrous, iron and steel) 2 11%

Chemicals 1 13%

Other industrial sectors (textile, paper,
rubber, plastics, Philips)

5 15%

Light industry (iron foundries,
surfacetreatment, industrial laundries, cold
storage and refrigeration and carpet)

5 7%

The results in the energy-intensive chemicals cluster -with 61% of monitored industrial
energy consumption- are particularly significant for the final result for 1996. The fall-off
in 1995 has now been made up.

The progress of improvements in energy efficiency varied between sectors as investments
in industry differ from year to year. This emerges from the descriptions of the sectors in
the appendices. A number of these sectoral descriptions show that changes have occurred
in the number of companies participating in the LTAs, for example through mergers or
closure of businesses. This also changes the sectoral data which are included in the
monitoring, such as turnover and energy consumption. The make-up of the reference
consumption and the improvements in energy efficiency realised over the past years were
therefore adjusted.

Some industrial LTAs have not yet been monitored as some were contracted too recently
or because energy data were not yet available. Energy efficiency improved by over 2%
more in 1996 than in 1995. The slowdown observed in 1995 has been made up. The
target of a 20% improvement on 1989 energy efficiency levels by the year 2000 is within
reach. Some sectors are behind schedule, however. Many major projects with a
significant effect on energy consumption are expected to begin as part of the LTAs in the
coming years. In addition, the energy investment tax facility was introduced at the start of
1997. This facility provides an additional incentive for new investments in energy
conservation and will bring forward planned investments, leading to further
improvements in efficiency over the coming years.
As well as data from the industrial sectors, results are also available for LTAs with the
greenhouse horticulture sector, refineries, oil and gas production, KLM Royal Dutch
Airlines and Schiphol.
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Training and authorisation of the auditors

No formal training and authorisation of the auditors operating within the LTAs are taking
place. However, within the E&M programme, (Earlier EMA Energy Saving and
Environmental Consultancy) that subsidises energy audits, only authorised consultants
may be contracted for the audits.

Evaluation of long term agreements 1989-1995

In 1997, researchers at the University of Utrecht (UU) evaluated the Long Term
Agreements. The university investigated a representative number of sectors (industry,
agriculture and non-profit), with both high and low energy consumption levels, as well as
sectors with relatively good and poor results. The results of the study were positive, as the
following observations demonstrate. LTAs make a demonstrably significant contribution
to generating improvements in energy efficiency, almost doubling the results that would
be achieved without LTAs. Investments in conservation, good housekeeping and energy
management are to a large extent realised through the LTAs. When replacement
investments are being considered the possibilities for conservation are studied. In sectors
where energy is an important production factor, energy costs are an important
consideration. The LTAs provide a better structure for existing energy activities, and a
platform for consultation with the government on energy conservation was created. The
LTAs in less energy-intensive sectors ensure that the subject of energy is placed on the
agenda, both on the shop floor but especially at management level. The information gap
with respect to conservation options has been largely filled. Furthermore, joint research at
a sectoral level is stimulated. Under intensive supervision by Novem, user groups from a
number of LTA companies have been formed for specific conservation options. The
research focuses on the potential for conservation, the costs, and the relevant technical
and organisational aspects with respect to implementation within companies. The
knowledge and experience acquired are passed on to other companies that are party to the
LTA.

There is a limited amount of ‘free rider behaviour’. This refers to companies which have
signed on to a LTA but do not make an effort. Research clearly showed that companies
experience the obligation to make an effort as a moral obligation to produce results. Once
a company has signed the LTA it wants to comply with it.

The University of Utrecht made recommendations for further improving the quality of
LTAs in future years, including a proposal to strengthen the Energy Conservation Plans
by requesting more concrete information on the measures to be taken, and to further
harmonise the monitoring system.

Future plans

Most LTAs expire in the year 2000. In the Third White Paper on Energy Policy (1996),
the Minister of Economic Affairs stated that he wants to continue with the LTA-approach
through a second generation of agreements. Partly through the LTA framework, industry
will have to make a substantial contribution to the goal of improving energy efficiency by
33% of total energy consumption in the Netherlands by 2020 compared with 1995. Talks
are currently taking place with the various sectors to draw up an inventory of the
conservation options in the period after the year 2000.
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It is already clear that the state-of-the-art conservation measures, which were for the most
part implemented during the first generation of LTAs, have largely been exhausted. To
sustain, and preferably accelerate, the current rate of improvement in energy efficiency,
more complex options will have to be considered. Two approaches can be distinguished.
Firstly, there is the technological approach, which involves investigating what
technologies offer the prospect of a leap forward in energy efficiency within a period of 5
to 20 years. Secondly, we can distinguish a more organisational and logistical
perspective, which involves investigating how energy efficiency can be improved in the
relationships between companies. Examples might include integrated chain management,
dematerialisation and sustainable industrial estates.



Energy  Audi t  Management  Procedures
PART II

213

AUDIT’99 PRESENTATION

Marco van Dorst, Senter, the Netherlands

"Energy Saving and Environmental Consultancy-scheme (EMA)"

1 Introduction to Senter

Senter is an agency of the department of Economic Affairs, but works for a lot of other
departments too. Senter is dedicated to implementing tax-reduction schemes, subsidy
schemes, credit schemes and other programs in the field of technological Research and
Development, energy saving, environment and international co-operation. Senter also
advises the government in the policymaking process on these fields. Senter provides
industry and other target groups (like universities and technological institutes) yearly with
about Dfl 1,5 billion of support. The amount of schemes that Senter is running is about 90
in 1999. However, there is a trend to reduce the amount of schemes, because companies
have problems to find their way. Senter has a staff of about 350 fulltime employees,
partly permanent, partly temporary (60-40).

Main energy saving policy-instruments in the Netherlands

The main policy-instruments in the Netherlands towards energy saving are as follows:
• Energy saving demands in the environmental law
• Voluntary Long Term Agreements with energy-using target groups in industry and

other energy-using groups of organisations
• Subsidy-schemes for R&D and introduction of energy-saving technologies
• Knowledge transfer programs to different target groups
• Energy-auditing (national and regional subsidy-schemes)

In this paper I will concentrate on the EMA-programme as the national audit scheme and
on the Long Term Agreements, because they play such a central role in the energy-saving
policy of the Netherlands.

3 The EMA-programme

General introduction

The EMA programme is part of a range of programmes called '"Cleaner Production". The
Cleaner Production programme is carried out as a collaborating activity between the
departments of Economic Affairs and Environmental Affairs and the provincial
authorities, and consists of two main elements:
• The first element is a campaign targeting intermediaries who may play a role in

assessing energy and environmental aspects within small companies, and to bring up
the subject in their contacts with small and medium sized enterprises. A simple audit
is part of most of the projects.

• If there is interest then the second part supports the study for feasibility of certain
measures and technologies. This part is in the form of an audit combined with advice
for selected measures, with a relatively short pay back time, like energy saving,
lighting schemes, waste separation etc.
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The EMA programme, (Earlier E&M Energy Saving and Environmental Consultancy) in
addition to being an individual Energy Audit Programme, is the main host programme of
the most commonly used Energy Audit Model within the Long Term Agreements.
Besides that, the EMA-audits also meet the audit-criteria that are being used by
government to give permits under the environmental laws.

Every small and medium sized company can apply for support to undertake an EMA-
audit on a voluntary basis. The audit has to be carried out by an external independent
advisor, and the maximum support is 50 % of the costs, with a maximum of 15.000, -
guilders (7.500, - for energy, and 7.500, - for environmental advice). One company or
organisation can apply for subsidy more than one time. Subsidy can be given for every
existing object that a company or organisation uses. The definition of an object is fixed in
the programme. For 1999 there is 4.600.000 guilders available. Besides SME's, EMA is
open to governmental and other non-profit organisations.

Programme goal

The goal of the EMA programme is to stimulate small and medium-sized companies and
non-profit organisations with residency in the Netherlands to make a systematic and
complete research of measures leading to energy savings and less environmental
pollution. The scheme is limited to existing objects (like buildings). Audits of newly to be
built objects are not part of the EMA-scheme.

Target sectors of the EMA Programme

The target group is all Dutch small and medium-sized companies as they often lack
know-how and financial possibilities and regional governmental organisations,
municipalities and non-profit organisations.

Administration

Senter tries to keep the procedure for the applicants as simple as possible. The applicants
have to fill out a form with a few questions about their company/organisation, the object
to be examined and the external advisor they hire. They also have to include a copy of the
offer from the advisor.

In order to maintain attention of the applicants for the subject of energy savings and
environmental pollution, it is essential to response quickly on an application form. The
application procedure Senter uses is therefore simple but efficient. It gives them the
opportunity to give a definite answer within three weeks after the application form has
arrived in their office.

After the advisor has carried out his audit the applicant has to send a copy of it to Senter
including an invoice and a proof of payment. Again within three weeks the applicant will
receive the money from Senter.
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Financing

Every small and medium sized company, regional governments, municipalities and other
non-profit organisations can apply for support to undertake an EMA audit on a voluntary
basis. The audit has to be carried out by an external independent advisor, and the
maximum support is 50 pct of the costs, with a maximum of 15.000, - guilders (7.500, -
for energy, and 7.500, - for environmental advice) For 1999 there is 4.600.000 guilders
available.

Energy Audit Models

The integration of energy and environmental performance gets more and more important
because of growing legislation on environmental topics, for instance a penalty if the
normal waste is polluted with small amounts of chemicals. The local authorities are
continuously trying to push SME's to improve in this area, and one recent measure in this
respect is the requirement for every company to have an ''environmental license". If there
are certain measures necessary in order to achieve the license, the authorities accept the
EMA energy/environmental audit and advice as a planning scheme for the investments,
and the license is given under the condition that the advice is carried out within a certain
time limit.

The advice gives a description of the object that is audited: What activities take place,
what products are being produced, working times etc. The production process is divided
into clearly separated steps. For every step in the process an overview is given of the in-
and outgoing streams (raw materials, additives, energy, water, waste, emissions etc.).
This leads to an overview of the energy- and environmental situation of the object in
question. Of course this is done per relevant part of the object. The next part of the advice
is a detailed list of possible measures that can be taken to tackle the problems, which arise
from the actual energy and environmental situation and the costs of the necessary
investments. Furthermore, insight is given in the pay-back time of the investments.
Finally the advice contains also information about possibilities of subsidies etc.

Auditing volumes

In 1994, more than 500 projects were subsidised through the programme. Both small and
large enterprises participated in the programme. Since the EMA programme was
transferred to Senter in 1998, the objective has been to assist 600 companies and non-
profit organisations a year. Whether this objective is met, is not sure yet. A lot of  SME's
show signs of being tired of broad and detailed audits. They want to focus more directly
on certain problems and certain solutions. Furthermore, there are several regional
competitors of the EMA-scheme, which offer better conditions (i.e. "no cure no pay"
constructions).

Training and authorisation of the auditors

There is no formal procedure for authorising the auditors. However, relevant information
with regard to experience, competence etc is informally gathered on new consultant and
auditors joining the scheme.
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4 Long Term Agreements

General introduction

As part of energy conservation policy, since 1992 long term agreements (LTAs) on
energy conservation have been concluded with industry and other sectors (commercial
and non-profit service providers, energy conversion and agriculture). LTAs are voluntary
agreements between the Ministry of Economic Affairs and a particular business sector
regarding efforts to improve energy efficiency by a specific percentage within an agreed
period. As of 1 December 1997, a total of 29 LTAs had been concluded with industry and
nine with other sectors.

The paper "Long term agreements on energy efficiency - Progress in 1996" reviews the
progress made with the long term agreements on energy conservation up to and including
1996. It deals with the overall improvements achieved in energy efficiency in general and
improvements within individual sectors. Furthermore, the paper also discusses the
evaluation that was conducted with regard to the effectiveness of long term agreements
over the period 1989-1995. The results of this evaluation were positive: LTAs double the
improvements made in energy efficiency compared with the situation if there were no
such agreements. Moreover, companies seem to regard the agreements as imposing an
obligation to produce results. Because of the LTAs, companies address the improvement
of energy efficiency on a structural level

Programme goals

The objective of energy conservation policy is to secure a far-reaching improvement in
energy efficiency without a negative effect on economic growth and the competitiveness
of Dutch business. The LTAs represent the key instrument in meeting this objective.
The parties to an LTA are the Minister of Economic Affairs, a branch organisation and
usually also the Association of Provincial Authorities. Individual companies join the LTA
by signing a letter of accession.

In order to conclude an LTA, a sector has to meet a number of conditions:
• the sector should be homogeneous, both in terms of process and in terms of product;
• the energy consumption level of the sector must exceed 1 PJ;
• the energy consumption of the participating companies must account for at least 80%

of the total energy consumption of the sector;
• the branch organisation must be well organised, in other words have good contacts

with its members and be able to provide its members with information effectively;
• the branch organisation must demonstrate a commitment to actively stimulating the

implementation of the LTAs.

Companies with a considerable level of individual energy consumption (minimum 0.1 PJ)
which do not belong to a branch organisation have the possibility to enter the LTA for
Other Industry on an individual basis. Prior to the conclusion of an LTA with a sector, an
exploratory survey of the possibilities for conservation and the associated potential is
conducted. This can involve both organisational (good housekeeping and energy
management) and technical measures.
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The results of this investigation form the input for fixing a quantified energy conservation
target for the sector as a whole. A long-term plan sets out how the target can be achieved
by the sector as a whole. An overview of the energy conservation options is distilled from
the inventory. In addition, the LTA includes obligations for individual companies, such as
formulating and implementing an energy conservation plan (ECP) and the annual
monitoring of energy consumption, expressed in the Energy Efficiency Index (EEI).

An energy conservation plan consists of the following elements:
• a description of energy consumption in the reference year and the current year;
• the energy efficiency target of the company;
• an indication of possible activities up to the year 2000;
• an estimated timetable of activities;
• the method by which the Energy Efficiency Index is determined;
• the method of reporting.

The progress of the LTAs is monitored annually. The aim is to improve energy efficiency
by the year 2000 by an average of 20% in industry, 25- 30% in commercial and industrial
buildings and 26% in the agriculture sector relative to 1989 levels. These figures relate to
energy consumption per physical unit of product. Consumption for non-energy purposes
(for example, the use of oil as a raw material in the manufacture of plastics) is not a
factor. This means that a higher level of energy consumption resulting from economic
growth or a switch in production to more energy- intensive branches of industry and
products does not influence the energy efficiency level.

Target sectors of the LTAs

The target sectors of the LTAs are industry and other sectors (commercial and non-profit
service providers, energy conversion and agriculture.

Administration

The activities of the company under the LTA form the starting point for a LTA company.
A LTA company prepares a confidential Energy Conservation Plan (ECP), which is
regularly evaluated and is summarised for the purposes of a request for a permit in the
Corporate Energy Plan (CEP).

The licensing agency assesses whether a company is meeting its responsibilities on the
basis of the Corporate Energy Plan. The competent authority can ask Novem for advice,
and the question of whether or not the company concerned is complying with LTA
agreements will be central to the advice.

The competent authority is responsible for the final assessment. Novem’s opinion has a
lot of weight. The memorandum advises the licensing authority not to impose any further
requirements if the Novem assessment is positive. The environmental permit will
stipulate the investments that the company has already agreed in principle to implement,
as well as a duty to report. In the event of a negative assessment by Novem, the licensing
authority can decide to follow the approach for a company which is not party to a LTA.
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Financing

The Minister of Economic Affairs provides financial support to stimulate energy
conservation. Novem is charged with executive responsibility for preparing and advising
on the LTAs. Novem also implements various schemes to subsidise energy conservation
projects by companies. Among the more important regulations are the Subsidies for
Energy Programmes Decree (BSE), the Tenders for Industrial Energy Conservation
(TIEB), the subsidy scheme for Energy Conservation and Environmental Advice and the
Long-term programme for Intersectoral Technologies (MINT). In addition, the Energy
Investment Tax Relief Scheme (EIA) also applies from 1997.

Energy Audit Models

The most commonly used Energy Audit Model within the Long Term Agreements, is the
model on which the EMA programme is based.

LTAs in the industrial sector

Around 1,000 companies and dozens of branch organisations and commodity boards have
signed up for the industrial LTAs. These LTAs represent energy consumption of 521 PJ,
or about 90% of total industrial energy consumption.

LTAs in other sectors

In addition to the LTAs with industrial sectors, LTAs have also been concluded in other
sectors, including commercial services (Table 3), the non-profit sector (Table 4), the
agricultural sector (Table 5) and energy conversion companies (Table 6). With the
exception of the LTA for greenhouse horticulture, these agreements are also concluded
with individual companies or institutions.

Some 30% of total energy consumption in the public utilities building sector (all
buildings, which are not houses, agricultural, or industrial buildings) is covered by long
term agreements. No LTAs are expected for the remaining 70% in view of the large
number of heterogeneous companies. The first provisional monitoring data are available
for LTAs in the non-profit sector. These data indicate that many institutes and schools
underestimated what participation in LTAs involves. Furthermore, it is often difficult to
retrieve historical energy data as many mergers have taken place, particularly in
education. Novem has developed a monitoring system linked to an energy conservation
scheme, which has proved to be a valuable aid for many schools and institutes.

In the “energy conversion companies” category, two LTAs have been concluded: one
with oil refineries in 1995 and the other with oil and gas producers in 1996. The
combined energy consumption of these sectors is 197 PJ.
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NORWAY

SUMMARY

The objective of energy efficiency activities in Norway has always been to ensure rational
use of energy resources. It is also important to ensure that the measures help to reduce the
adverse environmental effects of energy use.

The role of the Ministry of Petroleum and Energy is to ensure that state funds are
allocated rationally, draw up a long-term strategy for energy efficiency and renewables,
and evaluate changes in the use of instruments.

The Norwegian Water Resources and Energy Directorate (NVE) is responsible for
administration of governmental efforts in this field. It has chosen to delegate
responsibility for practical implementation of the various measures to oparating agents
outside the central government administration, and these were appointed in the course of
1995.

Energy Audit Programmes

There are no specific energy audit programmes.

However, energy audits/energy monitoring are important elements in all Norwegian
energy efficiency programmes initiated by the government.

Other Programmes related to Energy Auditing

Building Network

The Building Network was established in 1997 by NVE’s Operating Agent for the
building sector to form a basic organisational structure for the Governmental energy
efficiency activites in the building sector. The main target groups for the OA for the
building sector are private and public owners of non-residential buildings and housing co-
operatives.

To be accepted as a full Building Network member building owners must complete what
is called a Networking Process. This is normally a 1,5-2 years process, where the building
owners carry out specific activities according to an agreement with the Operating Agent,
whereof some are mandatory and others are more on a voluntary basis. The mandatory
activities are:
• Define an energy plan/policy
• Establish an Energy Monitoring System
• Routines for Energy Monitoring
• Carry out an Energy Audit
• Initiate Education and Training activities

338 buildings are presently active within the Building Network, representing 1,7 mill. m2.
The aim is to cover some 600-700 buildings within the Network.
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Industrial Energy Efficiency Network (IEEN)

The Industrial Energy Efficiency Network is an industry guided, energy efficiency
programme with governmental funding. Established on initiative from the authorities in
1989 to stimulate energy efficiency measures in industry.

The IEEN involves 600 member companies from 13 energy intensive industry sectors by
end 1998. Membership is free for the industry, and daily management and secretariat
services is operated by Institute for Energy Technology.

The IEEN is 100% funded by the authorities, the overall budget size is 11 million NOK in
1998. The last three years, direct grants to the member companies within the Analysis
Support Scheme have come to between 4 and 6 million NOK.

The methodology is based on a two-step approach, starting with a so-called walk-through
audit (Phase-1). The second step (Phase-2) requires a more detailed energy audit/analysis
of the company, ending up with a comprehensive plan for energy efficiency measures to
be undertaken within a given period of time.

The IEEN-companies can receive up to 90% grants of a total budget limited to NOK
27.500 to undertake the Phase-1 audit. Furthermore, they can seek another 50% grant of a
total budget limited to NOK 100.000 to undertake the Phase-2 audits.

Other Activities related to Energy Auditing

Oslo Econ Fund

The City Council established the Oslo Econ Fund in 1982, at first for a period of three
years, the fund was made permanent in 1984. Oslo Econ Fund has as its main purpose to
stimulate actions that will lead to reduced consumption of, or more efficient use of
energy, and possibly to improve air quality in- or outdoors.

The target sectors for the Oslo Econ Fund are all energy users in Oslo;
• Residential houses
• Non-residential houses (public and private)
• Industry

Regional Energy Offices  (REOs)

Pursuant to the Energy Act of 1991, energy utilities which hold local area licences are
required to implement energy efficiency measures vis-à-vis users in the area. The
authorities have encouraged the establishment of REOs to organise such activities. By the
end of 1998, REOs had been established in all 19 counties. The REOs are responsible for
local information and training activities. The centres can also provide customers with
basic energy advice and -audits.
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COUNTRY REPORT

Comments to text

Hilde Lynnebakken, Oslo Energi Enøk AS

General introduction

Energy efficiency has been part of Norway’s energy policy since the oil crises in the mid-
1970s. The degree to which attention has been focused on energy efficiency, and the
funds allocated to energy efficiency measures, have varied. The amounts allocated were
particularly high in 1989-1992, when a temporary grants scheme was in operation for
energy efficiency measures in private households, the service sector and the industrial
sector. In addition to the grants scheme, the state has continuously financed other
measures, mainly general information and training activities, see
Figure 2.
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Figure 2: Energy Efficiency in the Norwegian State Budget 1989-1998.

The Governmental energy efficiency budget in 1996 was somewhat less than 100
MNOK. The budget increased to 148 MNOK in 1997, 173 MNOK in 1998, and the
proposed budget for 1999 is 250 MNOK.

The objective of energy efficiency activities in Norway has always been to ensure rational
use of energy resources. It is also important to ensure that the measures help to reduce the
adverse environmental effects of energy use.
In the following, focus will be put on the following levels:
• National level (NVE/Building Network/IEEN)
• Regional/local level (Regional Energy Offices/Oslo Energi)
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Present national policy and organisation

Figure 3 shows how official energy efficiency and renewables activities in Norway are
organized. The role of the Ministry of Petroleum and Energy is to ensure that state funds
are allocated rationally, draw up a long-term strategy for energy efficiency and
renewables, and evaluate changes in the use of instruments.

Ministry of Petroleum and Energy

Organisation - RES/RUE

Ministry of Petroleum and Energy
OED

Norwegian Water  Resources  and Energy Directorate
NVE

Information Training Industry

Company  specific
introduction

BuildingsCampaigns

Operating AgentsRegional  Energy  Offices

Utilities

Figure 3: Energy Efficiency in Norway, Organisation.

The Norwegian Water Resources and Energy Directorate (NVE) is responsible for
administration of governmental efforts in this field. It has chosen to delegate
responsibility for practical implementation of the various measures to oparating agents
outside the central government administration, and these were appointed in the course of
1995.

In the following, we will describe in more detail the national organisation of Operating
Agents for the buildings- and the industry sectors.
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Energy Audit Programmes

There are no specific programmes exclusively dealing with energy audits, however,
energy audits/energy monitoring are important elements in all Norwegian energy
efficiency programmes initiated by the government.

Other Programmes including Energy Audits

The Building Network

The Building Network was established in 1997 by NVE’s Operating Agent for the
building sector, to form a basic organisational structure for the Governmental energy
efficiency activites in the building sector.

To be accepted as a full Building Network member, with the benefits and obligations
related to this membership, groups of building owners must complete what is called a
Networking Process. This is normally a 1,5-2 years process, where the building owners
carry out specific activities according to an agreement with the Operating Agent, whereof
some are mandatory and others are more on a voluntary basis. The mandatory activities
are:
• Define an energy plan/policy
• Establish an Energy Monitoring System
• Routines for Energy Monitoring
• Carry out an Energy Audit
• Initiate Education and Training activities

Programme goals

Energy counsumption in the Norwegian building secor amounts to approx 72 TWh, or
1/3rd of the total energy consumption in the country. No other sectors have experienced a
steeper growth in energy consumption than the building sector the last 30 years. In the
administration of building stock, in construction- and rehabilitation processes, it is the
aim of the OA to reveal and overcome barriers to a more efficient use of energy.

Target sectors of the Building Network

The main target groups for the OA for the building sector are private and public owners
of non-residential buildings and housing co-operatives. Of the total building stock of 315
mill m2, these groups represent approx 140 mill m2. 338 buildings are presently active
within the Building Network, representing 1,7 mill m2. The aim is to cover some 600-700
buildings within the Network. Figure 4 show the distribution of building owners presently
active in the Network groups.
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Area-distribution by ownership category
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Figure 4 Area distribution by ownership category in the Building Network.

Administration

The Network is organised as shown in
Figure 5, NVEs Operating Agent for the building sector, Dr. Ing. Ole Gunnar Søgnen is
responsible for the overall management of the Building Network. The practical secretariat
work is undertaken by a contracted Network Operator with several Network groups
established to coordinate the work within the different building groups. The Regional
Energy Offices (see section 3.1) assist the OA in organising one half of these Network
groups, the other half is organised by consultants on contract with the OA.

Private sector

Network groups

Municipal sector

Network groups

State sector

Network groups

Network Coordinator

NVE’s OA for the building sector
Building Network

Figure 5: Organisation chart for the Building Network.
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Financing

The OA for the building sector is 100% funded by the authorities (NVE). The eligible
costs related to the establishment and operation of the Network groups during the whole
1,5-2,5 years periode are 2 MNOK on average. In the cases when the Regional Energy
Offices (REOs) act as Network group leaders, the Networks can achieve funding from the
grid tariffs to undertake auditing activities. These activities must lead to specific desicions
made by the building owner with regard to whether or not to implement measures. These
audits are 100% funded from the REO-budgets and are split into four different levels as
shown in section 2.1.3

Monitoring

During the course of Network processes, the Network co-ordinators are responsible for
the collection and registration of energy data for each building. When this initial Network
process is over and the building owners become full members of the Building Network,
the Regional Energy Offices will take over the responsibility for following up each
individual building owners in his monitoring efforts. The REOs will furthermore assist in
the registration procedures related to the annual submission of energy data to the Building
Network.
The Building OA monitors the whole scheme by meeting with the different Network
group leaders at least once a year, complemented by telephone interviews whenever
considered necessary

Energy Audit Models

The OA for the Building Sector has developed standard audit models for non-residential
buildings, which are mandatory for the building owners to apply during the Network
process. The models are distributed for free to all Network groups and members and are
available both in paper- and in electronic versions. The audit models will also assist in the
production of the periodical report (once a year) which should be submitted to the OA for
registration and follow-up.

These audits models are split into four different levels
1. Walk-through audit and direct recommentadtion of no-cost/low-cost measures (up to 3

hours).
2. Follow-up with a letter proposing measures (up to 8 hours).
3. Feasibility audit, including on site inspection and consentration on certain measures

(up to 15 hours).
4. Full audit (40 hours, audits at this level are exeptions).

Auditing Volumes

The audited volume of buildings is not yet very significant since the Building Network
programme was initiated only two years ago. However, the systematic approach and the
establishment  of network groups for different building categories is a good basis for a
significant potential for large volume auditing in the future.
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Table 7 show the number of audited buildings in 1997.

Table 7 Heated floor area by building category in the Building Network - 1997.

Code Building category Number Heated area

Total 338 1 716 335
2 Industry and storehouses 8 22 690

21 Industrial buildings 8 22 690
3 Offices and commerce 74 409 477

31 Office buildings 61 396 018
32 Commercial buildings 13 13 459

4 Communication 20 26 616
41 Dispatch buildings 15 14 808
42 Parking houses, hangars 1 1 053
43 Road authority buildings 4 10 755
5 Hotels and restaurants 18 120 073

51 Hotel buildings 14 116 970
52 Accomodation building 3 2 478
53 Restaurant building 1 625

6 Culture and Research 163 797 010
61 School buildings 125 489 628
62 University buildings 19 230 405
64 Museums and library buildings 3 22 528
65 Sports buildings 12 49 611
66 Cultural buildings 3 3 815
67 Buildings for religious activities 1 1 023

7 Health 52 322 830
71 Hospitals 4 151 653
72 Nursing homes 44 162 815
73 Health centres 4 8 362
8 Prisons, emergency 3 17 639

82 Emergency buildings 3 17 639
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Training and authorisation of the auditors

The OA has initiated and supported the development of a number of guidebooks and
training courses aimed at the building owners and the auditors:
• Energy planning (Guidebook ongoing 1998)
• Energy Management (training course material completed)
• Energy Management (Guidebook ongoing 1998)
• Energy Monitoring – Building owners (Guidebook completed)
• Energy Monitoring – Operators (Guidebook completed)
• Energy- and Power budgetting (Guidebook ongoing 1998)
• Basic Energy Auditing (Guidebook completed)
All auditors are trained and qualified for auditing activities within the framework of the
REOs' courses and training programmes. Apart from the above, there are in priciple no
formal requirements for being authorised for auditing services, partly since most of the
audits are carried out by the REO's own personell.

Future plans

As performed in the Industrial Energy Efficiency Network (section 2.2), the annual
energy benchmarking will also form the basis activity within the Building Network in the
future. The combination of continuous monitoring within the company/building and
annual reporting/feedback in terms of benchmarking within comparable groups of energy
users has proven to be a valuable tool for improving energy efficiency.

The Industrial Energy Efficiency Network

The Industrial Energy Efficiency Network (IEEN) is an industry guided, energy
efficiency programme with governmental funding. Established on initiative from the
authorities in 1989 to stimulate energy efficiency measures in industry.
The IEEN involves 600 member companies from 13 energy intensive industry sectors by
end 1998. Membership is free for the industry, and daily management and secretariat
services is operated by Institute for Energy Technology.

Programme goals

The Industrial Energy Efficiency Network is still the most important energy efficiency
measure aimed at the industry. One important objective for the Governmental energy
efficiency activities is to stimulate the industry to carry out economically viable
investments and activities. In this respect the Industrial Energy Efficiency Network can
assist the industrial companies in acquiring better knowledge with regard to their energy
consumption and put a focus on technologies which contribute to a more efficient energy
consumption.

Target sectors of the Industrial Energy Efficiency Network

The target secors for the IEEN are the ones listed in

Figure 7 andTable 8.
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Administration

The Norwegian Water Resources and Energy Directorate (NVE), is responsible for co-
ordinating the energy efficiency activities outlined by The ministry of Petroleum and
Energy. NVE has assigned Institute for Energy Technology (IFE) to be operating agent
for the industry sector, thus being responsible to carry out measures to stimulate the
industry for a more efficient and environmentally firendly energy consumption. The
Industrial Energy Efficiency Network is organised with an Advisory Board with
representatives from the participating industry sectors, a Working Committee, Sectoral
Contact Groups and the Secretariat (IFE).

Financing

The IEEN is 100% funded by the authorities, the overall budget size (has developed from
1 million kroner in 1990 to 11 million kroner in 1998. The last three years, direct grants
to the member companies within the Analysis Support Scheme have come to between 4
and 6 million out of the total budget, see
Figure 6. The IEEN-companies can receive up to 90% grants of a total budget limited to
NOK 27.500 to undertake the Phase-1 audit. Furthermore, they can seek another 50%
grant of a total budget limited to NOK 100.000 to undertake the Phase-2 audits.
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Figure 6 IEEN - budget development 1990-1998.

Monitoring

As shown in there are rather big variations in the level of EMS implementation between
the sectors. Furthermore, as shown in
Figure 7, the percentage of companies undertaking continuous or daily energy monitoring
is low. The majority of companies, 42% do energy monitoring on a monthly basis.

With regard to the monitoring of the sheme itself, this is handled by the Network’s
advisory board, representing all the participating industrial sectors. The secreariat (IFE)
submits an annual statement to the advisory board, describing the objectives persued,
measures taken, financial attributes and number of audits undertaken within the diferent
sectors during the year.
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The advisory board forward this statement further to the Norwegian Water Resources and
Energy Administration (NVE) for approval and accounting.

Companies with Energy Monitoring Systems
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Figure 7: Energy Monitoring Systems (EMS) in industry sectors.

Frequency for EMS 

15 %

11 %

26 %

42 %

6 %
cont.
daily
weekly
monthly
others

Figure 8: Frequency for following up the energy data (EMS) in the industry.

Energy Audit Models

The Phase-1 audit
The methodology is based on a two-step approach, starting with a so-called walk-through
audit (Phase-1), including the installation of free-of charge Excel spread sheets specially
developed for energy management in each sector. The companies can receive up to 90%
of the costs related to Phase-1, limited to total eligible cost of NOK 30.000,-
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The Phase-1 audit comprise two main activities:
1. Establish Energy Management in the company
2. Rough mapping of the main water and energy flows in the company. Benchmark

company-data with bast practice companies in the same sector and identify main
areas for improvements.

Phase-2 audit
The second step (Phase-2) requires a more detailed energy audit/analysis of the company,
ending up with a comprehensive plan for energy efficiency measures to be undertaken
within a given period of time. The companies can seek up to 50% subvention for this
phase, limited to total eligible cost of NOK 200.000,-

The Phase-2 audit comprise the following activities:
1. Develop detailed energy and mass balances
2. Identify and prioritise specific measures
3. Prepare material for desicion-making with regard to investments and implementation

of measures

Auditing Volumes

More than 140 companies within the Industrial Energy Efficiency Network has taken
benefit from the Network’s advisory scheme to establish Energy management or carry out
an energy audit. The Analysis Support Scheme is a popular measure. Within the
budgetary framework for 1997, 134 agreements with members have been signed on the
establishment of energy management (Phase 1 and Energy Monitoring Systems - EMS)
and energy analysis (Phase 2). However there are great variations in how interested
members are to make use of this measure. There are also large individual differences in
the level of activity among the 50 qualified consultants/auditors. shows the activity by
sectors.

Table 8: Activites in the “Analysis Support Scheme” in the different industry sectors.

Sector Phase 1 EMS Phase 2 Contracted amount
Bakeries 3 3 4 290 750kr                
Breweries 2 50 000kr                  
Fish industry 11 2 337 500kr                
Meat industry 4 10 2 715 600kr                
Grain-drying industry 13 2 260 500kr                
Dairy industry 11 10 10 1 346 928kr             
Engineering industry 3 2 175 000kr                
Aluminium industry -kr                        
Fish meal industry 1 25 000kr                  
Foundry industry 2 1 100 000kr                
Pulp and paper industry 4 2 3 485 000kr                
Timber and sawmill industry 15 1 385 000kr                
Laundries and dry-cleaners 5 2 202 500kr                
Others 4 1 1 187 500kr                
Total 78 31 25 4 561 278kr             
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Results

The number of Network members has increased by 14 % (67 companies) during the last
year. The Industrial Energy Efficiency Network now represents about 40 % (32 TWh) of
the stationary energy consumption in Norwegian industry. The energy statistics in 1997
are based on energy- and production data, which was reported by 80 % of the members.
Energy consumption per produced unit (specific energy consumption) is used as an
indicator for the energy efficiency development. A majority of the members can refer to
positive results in terms of increased production and reduced specific energy
consumption. Figure 9 shows the development in the specific energy consumption
compared to the reference year 1995. The results are sensitive due to the choice of
reference year, energy products and sample of member companies, yet it gives an
indication on the development with regard to energy efficiency in the industry.
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Figure 9: Development of specific energy consumption compared with the reference
year 1995. The basis for the calculation is gross energy consumption per unit
produced.

Training and authorisation of the auditors

Within the framework of the IEEN Analysis Support Scheme, a group of some 50
consultants has been pre-qualified to assist the industry in implementing Energy
Management. These consultants have been specially trained in using an IFE developed
methodology for the implementation of Energy Management. The basic requirements for
the auditors are in general that they have documentable merits in activiely performing
energy/environmental counsultancy services to the industrial sector. Furhtermore, they
must have attended IFE’s training courses prior to being pre-qualified as IEEN-
consultant.
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Future plans

The increasing, partly market-driven focus on environmental issues related to industrial
products forces the industry to act according to this trend. Environmental Labelling,
Introduction of Environmental Management Systems (EMAS, ISO 14001) will become
more and more important for the industry in order to strengthen their competitive edge.
As previously described, the IEEN is just an organisational structure to which the
government can apply any specific measure targeting the industrial sector. The IEEN can
easily adopt the environmental dimension, and seek to integrate this into the existing
activities.

Other Activities including Energy Audits

Oslo Econ Fund

Total energy use in Oslo is about 13 TWh (1994). Electricity is the main energy carrier
for stationary use, accounting for about 9 TWh of total energy use. The domestic sector
represents 50% of the stationary energy use in Oslo, manufacturing 15%, and services
35%.Electricity use increased from about 2,5 TWh in 1960 to almost 6 TWh in 1980. As
is the situation in the rest of Norway, electricity is widely used for heating purposes.
Fossil fuels account for 3,9 TWh - of which 2,5 TWh is for transport. There are four
district heating systems, partly interconnected. These systems produced 645 GWh heat in
1996. District heating in Oslo was mainly built after 1982, and is still increasing. More
than half of the heat is provided by waste incineration. Bioenergy, mainly traditional
wood, provided 0,25 TWh in 1994.

Programme goals

The objective of the Oslo Econ Fund was originally to reduce the growth in electricity
demand to zero. Later, the objective has been revised. The current objective of the fund
is, as adopted by the City Council:

The purpose of the Oslo Econ Fund is to stimulate actions that will lead to reduced
consumption of, or more efficient use of energy, and possibly to improve air quality
indoors or outdoors.

Target sectors of the Oslo Econ Fund

The target sectors for the Oslo Econ Fund are all energy users;
• Residential houses
• Non-residential houses (public and private)
• Industry

Administration

The City Council established the Oslo Econ Fund in April 1982, at first for a period of
three years, with a yearly budget of 60 MNOK (7,5 MECU). This amount corresponded
to a levy of 1 øre per kWh (corresponding to 0,00125 ECU per kWh) of electricity
consumed. The fund was made permanent in 1984.
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After the deregulation of the energy market in Norway, the City Council decided to move
the fund from Oslo Energi to an agency within the municipal bureaucracy, Enøkbedriften.
The daily management of grants, loans, financing of pilot projects etc. will be bought as a
service. "Enøkbedriften" will decide from whom. For the time being, the daily
management of the fund is carried out by Oslo Energi Enøk, the regional energy
efficiency centre of Oslo.

The City Council approves the regulations for the fund. The following is the most
important part of the regulations:
Actions that may be supported:
• - Energy audits
• - Investments in buildings and systems
• - Research and pilot projects
• - Information
• - Education

Financing

The most important use of the fund is providing grants and loans for investments in
energy efficiency. As
Figure 10 shows, grants given from the Oslo Econ Fund varies from year to year:
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Figure 10: Support from Oslo Econ Fund – 1990-1997.

To decide the amount of grant that may be given to a project, a standardised procedure is
followed. Moreover - simple rates are given for each possible energy efficiency measure,
based on the savings potential for the measure. The grant for investing in new windows
is, for instance, given as an amount per square metre.
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Monitoring

The City Council approves regulations for the fund as well as yearly budgets. (I.e. how
much may be given as advance promises for grants each year.)

Energy Audit models

To receive grants from the fund, an energy efficiency audit is mandatory. (not for small
residential) The fund covers this audit, and it is free to the owner.
The procedure to apply for grants from the Econ Fund, step by step:

1. An agreement for an energy efficiency audit is made between a consultant firm and
the owner of the building. The agreement is approved by Oslo Energi Enøk.

2. The audit is conducted by the consultant firm. The resulting report is examined by the
owner and Oslo Energi Enøk.

3. The owner decides which energy efficiency measures are to be implemented and
sends an application for grants and/or loans to Oslo Energi Enøk.

4. Oslo Energi Enøk evaluates the application and the report and sends an advance
promise of grants.

5. After implementation, the consultant inspects the work and makes a completion
report. This report is signed by the owner and the consultant and is sent to Oslo
Energi Enøk.

6. The payment of grants is made after approval of the completion report.

The report made by consultants after an energy efficiency audit is an important document,
not only to decide the size of the grant, but also to motivate the building-owners to
implement energy efficiency measures (as they can see from the report which measures
are cost-effective) and as a basis to decide which measures should be implemented.

The report describes the current condition of the building (regarding energy use) and lists
all possible energy efficiency measures. For each measure, required investment, expected
energy savings, amount of grant (and loan) funding available and profitability is listed.

To ease the work of the consultants and Oslo Energi Enøk, and to ensure a high quality
on the reports, a hand book has been developed. The hand book includes general rules
and regulations, rules and PC programs for calculating energy savings etc.

The amount of grant funding for each measure is based on the expected kWh-equivalent
savings. For convenience and to ease communication with the building-owners, the rates
are given as a percentage of the cost or as an amount per unity. The amount of grant
funding is, however, also limited by the expected energy savings.

A system for measuring and analysing energy use is considered a very important energy
efficiency measure. Experience shows that a control system reduces the energy use by 5-
10 percent. Therefore, the implementation of a system for tracking energy use is
considered in all projects. For most buildings, this measure must be implemented before
grants are paid. In addition, the system helps revealing new possible measures and
documents whether the calculated savings are actually achieved.
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The system is very simple: The user reads off the energy use and outside temperature
once a week (or day or month.) Plotting the results in an energy-temperature diagram
gives, after some time, the building's normal energy use for that temperature. Later, if the
user gets a deviation from the normal value, he or she will know that there is something
unusual. This energy control system is also supported by the fund.

Auditing volumes

During the period 1990 to 1997, a total number of 649 projects including audits have
been supported in the non-residential sector, see
Figure 11.
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Figure 11: Number of audits completed with support from Oslo Econ Fund 1990-1997.

The activity varies for a number of reasons. The size of the grant, economic situation
generally, energy prices, media coverage of energy efficiency etc. The audited area
during the periode 1990 to 1997 is calculated at approximately 4,2 million square metres.
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Figure 12: Audited area in the non-residential sector, 1990 – 1997.

From
Figure 12, it may look like a very low activity during the period from 1994-1996. This,
however, has an explanation: There existed a national support scheme for energy
efficiency measures. This meant that projects in Oslo received funds from this scheme,
and did not receive funding from the Oslo Econ Fund.

In 1996, the support from the fund was doubled (for each measure implemented - the
amount of support was doubled.) In addition to this change, energy prices in Norway
soared as a result of less than usual precipitation. Media covered the "energy crises" and
politicians demanded energy savings. This led to a bursting interest for energy efficiency
and an increased number of applications for grants from the fund. Oslo Energi Enøk
received applications for more than the budget allowed. The City Council increased the
budget by 50 % - this covered the applications received up to September.
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Figure 13: Financial support to the non-residential sector, 1990-1997.

Results

The expected (calculated) savings have been compared to actual, measured savings
through a number of projects in the 1980s.1 In non-residential buildings, the actual
savings match pretty well with the expected, calculated savings. This table shows the
result for non-residential buildings. 50 % of all projects, were audited.

NON-RESIDENTIAL
BUILDINGS

Specific energy use before EE (kWh/m2) 290
Specific energy use after EE (kWh/m2) 240
Actual reduction 50
Actual reduction, percentage 17 %
Expected reduction 53
Expected reduction, percentage 18 %

It is interesting to see what measures are being supported. The figures listed under are
from 1997 only. Before this - the different measures were not registered in the same
manner. The figures show the distribution of the different measures in advance promises,
not payments, for the same reason.

Ventilation 59 %
Heating plant 13 %
Building (insulation etc.) 11 %
Central control system 10 %
Other 7 %

                                                
1Oslo-Enøk. Etterkontroll av enøk-saker. Oslo Lysverker, enøkavdelingen, april 1989.
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Total calculated savings in the projects in the non-residential sector during the period
1990 to 1997 are calculated at 2101 GWh as shown in
Figure 14.
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Figure 14: Savings achieved in the non-residential sector, 1990 - 1997.

Training and authorisation of the auditors

Oslo Energi Enøk co-operates with a network of approximately 20 consultant firms that
carries out the audits. The owner chooses the firm her/himself. The consultant gets 60 %
of his/her expenses covered when the audit is finished, and 40 % when the energy
efficiency measures are implemented. The consultant firms enter into framework
agreements with Oslo Energi Enøk. To achieve this, the firms must meet certain
requirements in regard to their competence and documented results.

Increasing knowledge and awareness among caretakers is considered a very cost-effective
measure. Combining national financing with the fund, caretakers in Oslo may attend free
courses. The courses are getting more popular as the marketing of the courses is
increased. In 1997, 523 persons participated in 32 different courses

Programme evaluation

As can be seen from this figure below, stationary energy use is still increasing. Electricity
use in Oslo has increased from 6 TWh in 1980 to about 9 TWh today. Clearly, the initial
goal of “reducing electricity demand growth to zero” is not met. However, it would be
unfair to say that the fund has failed on this basis. It is extremely difficult to establish a
base case to evaluate the success of the fund. What would the energy consumption in
Oslo be if the fund did not exist? Our comments here will not give a complete answer to
this question.

As we have seen, the grants and loans made from the fund have been used for
investments in energy efficiency projects. The expected savings matched the measured
savings pretty well for non-residential buildings. The actual savings were smaller
compared to the expected value for residential buildings, but energy savings were
nevertheless achieved.
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However, one question still remains: If the fund did not exist, would the projects still be
carried out? In other words: How can one exclude those who would have implemented
the energy efficiency measures without the grant – the so-called “free riders?” The Econ
Fund of Oslo partly solves this problem by establishing minimum standards for the
different measures. For instance, to obtain a grant if you replace your old windows, the
insulation capacity of the new windows must be better than the most common windows
on the market. That is: The windows would have been replaced either way, but the fund
ensures that the quality is heightened. Similar minimum standards are required for other
measures. This means that the question of free riders is partly turned into a possibility. A
common view on the fund is that "the energy efficiency measures would have been
carried out regardless of the fund, but the existence of minimum standards entails a better
quality."

Furthermore, the experience also shows that the existence of the fund means more
measures are implemented. For instance - in co-operative building societies, the fact that
it is possible to get a grant funding sometimes is decisive for measures to get a majority
vote. The reasons behind this, we believe, are a) it is always interesting to get something
"for free" and b) the fact that you get a grant for doing something confirms that you are
doing the right thing.

Eco-Management and Audit Scheme (EMAS)

General

The overall objective of the Eco-Management and Audit Scheme (EMAS) is to promote
continuous environmental performance improvements of industrial activities by
committing sites to evaluate and improve their environmental performance, and to
provide relevant information to the public. Participation in the scheme is site based, and
open to companies operating industrial activities. Site environmental audits, covering all
activities at the site concerned, must be conducted within an audit cycle of no longer than
3 years and, based on the audit findings, environmental objectives set and the
environmental programme revised to achieve the set objectives. On completion of the
initial environmental review and subsequent audits or audit cycles a public environmental
statement is produced.

For an industrial site to be registered as part of the scheme, the enterprise must:
• approve an environmental policy for the company
• carry out an environmental review
• lay down objectives for a lasting improvement of environmental performance
• introduce an environmental programme for the industrial site
• establish an environmental management system
• implement environmental audits
• publish a separate environmental statement
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Figure 15: The main elements in EMAS (E. means Environmental.

The phases in a systematic EMAS process and their order, are shown in
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Figure 15. All of these phases are also relevant to energy management, with the
exception of the registration procedure. There is no reason why energy management or
environmental management can not function well, even though the enterprise is not
EMAS-registered. However, one hereby loses a marketing effect and access to an
external control system, which can contribute to keeping the system dynamic and up to
date.
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Energy in EMAS

Energy management is more relevant to industries where the energy costs comprise a
larger share of overall costs. Table 9 shows relevant sectors and examples of typical
figures of energy costs in relation to overall costs.

Table 9: Energy Cost in Relation to Overall Costs.

 Industry  Energy Cost in relation to
overall costs

 Bakeries  2-5 %
 Meat Processing Industry  3-9 %
 Dairy Industry  4 %
 Timber and Saw mill Industry  4 %
 Laundries and dry-cleaners  9 %
 Grain-drying Industry  10 %
 Foundry Industry  10 %
 Pulp and paper Industry  13 %
 Fish Meal Industry  25 %

Energy is one of the environmental elements in EMAS. However, energy is only
mentioned explicitly a few times in the EMAS Regulation text and it may seem that some
companies tend to emphasise energy less than what could be expected. From experiences
with Cleaner Production Assessments, we have clear indications that targeted guidance
with regard to energy during the assessments increases the companies’ willingness to
invest in energy efficiency measures and thereby realising a larger part of the energy
efficiency potential.

Assuming that this is also valid for EMAS, there is a potential for combining the energy
management mechanisms in the IEEN with the environmental management system in
EMAS. In Norway, the incremental cost for realising this marginal, yet significant
potential is calculated at 17 NOK/MWh (2 ECU/MWh).

Energy Audit Models in EMAS

There are no specific requirements in the EMAS regulation text with regard to how
Energy Audits should be carried out. In fact Energy Audits are not a requirement at all.
However, in order to carry out an Environmental Review in accordance with the EMAS
requirements, some sort of Energy Audit should be carried out within the company.
In the EMAS Guidebook "Integrating Energy and Environmental Management" the
EMAS regulation text has been interpreted with regard to energy more explicitly, and
some examples from different companies are described more in detail. In the following,
some of the EMAS regulation text that may be relevant for Energy Auditing is outlined
together with the relevant "interpretations".
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Environmental Review
(EMAS Regulation Art. 3b)

In the EMAS Regulation, article 2, “environmental review” is defined as follows:
“environmental review”: an initial comprehensive analysis of the environmental
issues, impact and performance related to the activities at a site.”

Further, article 3b says:
”conduct an environmental review of the site on the aspects referred to in Annex 1C”
Annex 1, part C stipulates, through 12 parts, each of these aspects. We have here
shown them in terms of what is most relevant in an energy context, and the annex
mentions in particular that the company must carry out the following:

1. Evaluation, control and reduction of the impact of the activity concerned on the
various sectors of the environment.

2. Energy management, savings and choice
3. Raw materials’ management, savings, choice and transportation; water

management and savings.
4. Waste avoidance, recycling, reuse, transportation and disposal.

Energy Accounting

To be in a position to continue working with energy management, the company must set
up energy accounts which are again based on the company’s energy monitoring system, if
such a system exists. The energy accounts will be one part of the total environmental
accounting system to an EMAS review, and in the following we will look more closely at
such an environmental accounting system.

Environmental Accounting

The format of an environmental accounting system is crucial to an environmental review.
All significant consumption of energy/raw materials/water and additives are to be
recorded and quantified here.

On the basis of the figures from the environmental accounts, the company should be able
to quantify its material flow, its energy consumption in various manufacturing processes,
as well as different air and water emissions. This account will be an important starting
point for the company, when it subsequently moves on to developing specific measures.
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Environmental account 1997
           Food Industry Ltd.
Key figures Emissions to air kg Energy, kWh
    6   m3/tonne final product SO2 100
1719  kWh/tonne final product NOx 100

CO2 1 000
 Odours from oven some

Target Heat from cooling plant significant
    5  m3/tonne final product Heat fro freezing plant significant
1000 kWh/tonne final product

Raw material tonne Products tonne
R 1 140 Dough/Forcemeat 60
R 2 160 Saucages 223
R 3 240 Cold cuts 165
R 4 430 Meatballs 108
R 5 40 Kebab, råw 140
R 6 33 P Mild-cured/smoked 59
R 7 350 R Miscellaneous 17
R 8 1 O Total Products 1 040
R 9 4 D
R 10 6 U Waste Costs
R 11 2 C tonne 1000 NOK
Miscellaneous 2 T Waste to landfill 31 0
Total Raw material 1 408 I Waste to re-cycling 34 0

O Special waste 20 0
Water N Foodstuff 1 12 0
Water cons. m3/yr  6 162 Foodstuff 2 0 0
Water cons. (100kr/år) 0 Total Waste 0 0

Effluents to water Costs Heat
Energy m

3
/år 1000 NOK kWh, 10C

Max power ouput (KW) 332 Process water 4 030 101 9 403
Tot. energy cons.(MWh) 1 788 Washing 2 132 53 136 803
Tot.energy cons. (1000kr) 946 Sanitary water 50 1 0
Snittpris inkl effekt (kr) 0,53 Cooling water 0 0 0

Sludge 100 3 233
Total water 6 312 158 146 440

Figure 16: Environmental Accounting System for “Food Industry Ltd.”.
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Energy and Environmental Analysis

In an energy and environmental analysis, the objective is to identify possible measures,
calculate the effects on the environment and the energy saving potential, calculate
potential, profitability and evaluate how the measures can contribute to fulfilling the
approved objectives.

Examples of a list of measures from an energy and environmental analysis are shown
below.  The table is a summary of relevant improvement measures. Investments, energy,
water, and costs savings, pay-back time and environmental benefits are given in the table.

(1) Applies to all lines of production at the site.

Regional Energy Offices

Background

Pursuant to the Energy Act of 1991, energy utilities which hold local area licences are
required to implement certain energy efficiency measures vis-à-vis users in the area. The
authorities have been encouraging the establishment of Regional Energy Offices (REOs)
to organize such activities. By the end of 1997, REOs had been established in all 19
counties. The REOs are responsible for local information and training activities. The
centres can also provide customers with basic energy advice and -audits. These activities
may be financed by a supplementary charge of up to NOK 0,003 per kWh included in the
transmission tariff at the lowest grid levels.

Table 10: List of possible measures from Grimstad Konsevesfabrikk AS

Measure Priority Savings Environmental benefits
Energ
y

Water Money Invest-
ment

Pay-
back

MWh/
yr.

m3/yr. NOK/ yr.
(1000)

NOK
(1000)

yr.

Re-use of cooling water B 2 115 12.3 50 4.1 Reduced water consumption
Automatic sorting of raw
materials (1)

B 1 000 1200 1.2 Less raw material refuse

Modification of auto-
clave

B 31 1 750 19 50 2.7 Reduced energy and water
consumption

Reuse of condensation
water from boiler (1)

B 62 390 19.1 50 3 Reduced energy consumption

Regulation of water
supply

A 470 2.7 0 - Reduced water consumption

Training of operational
staff

A 108 2 720 46 0 - Saved energy and water. Reduced
effluents of organic materials.

Energy Management A 216 5 440 91 25 0.3 Saved energy and water
Concentration  of
organic material from
waste water.

C 1.3 100 9.7 Sold as pig fodder. Less transport,
reduced BOD emissions; 1000
tonne/yr.

Separation of water and
organic materials.

? ? - Bi-product of former waste. Reduced
organic material effluents.

Total 417 12880 1200 1475 1.2



Energy  Audi t  Management  Procedures
PART II

246

Energy Audit Models

The Energy Audit Model and Report that has been developed especially for use by the
REOs are available both in written format and in a electronic format for use on PCs.

The model report should have five main elements;
• Summary and Conclusion
• Introduction
• Recommended energy saving measures
• Proposed time scale for implementation of measures
• Energy- and Power output development

Summary and Conclusion

Summary and conclusions should be very brief (max 1 page), but must include:
• Brief description of the site, summary of recommended measures including savings

and investments needed, summary of proposed time-scale, description of the
necessary follow-up activities by the client.

The summary can also include:
• Comments on discrepancies from norm figures, ranking of recommended measures,

(NPV, ROI…), other benefits following the recommended measures.

Introduction

The introduction should ba maximum 1 page, and must include:
• Background of the project
• Framework conditions/support programmes available, financing of the audit
• Auditor's signature to give the report a "quality stamp"
• Eventual incertainties/reservations to the assessments

Recommended energy saving measures

This section lists and ranks the recommended measures according to the priority. This
implies that the auditor must prioritize the measures according to decided economic
criteria, together with  his/her own professional judgement. The eventual presence and
quality of the site's energy monitoring system should be commented.
Every recommended measure should be discribed as follows:
• Brief discription of the measure
• Specific conditions (basic data) on which the energy saving calculations are based
• Advantages and disadvantaged related to the implementation of the maeasure
• The recommended time-frame of the measure (short/medium/long term)
• The measure's expected influence on the indoor climate
• The measure's eventual influence by any of the other recommended measures
• Incertainties in the economic assessment of the measure
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Recommended time scale for implementation of measures

The auditor is supposed to give recommendations on how to proceed with the
implementation of recommended measures, as well as further relevant actions to improve
energy efficiency in general;
• How the building/site owner should pursue the implementation
• Are there other special areas that need furhter studying
• Establishment of Energy Monitoring System must be listed as separate action if not

already implemented.

Energy- and Power output development

Relevant technical data an figures describing the energy consumption, power load, fuel
mix, distribution system, measuring devices and so on, prior to the implementation of the
recommended measures.

Energy cost development

Relevant figures describing the energy cost prior to the implementation of the
recommended measures.
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PORTUGAL

SUMMARY

Energy policy in Portugal is actively engaged in an attempt to reduce the shortcomings
existing within the country's energy system and to improve the facilities for the
development of its endogenous resources. The main objectives of the Portuguese energy
policy are:

• To reduce energy dependence and develop endogenous resources;
• To reduce dependence on oil and diversify energy sources
• To reduce the environmental effects of the production and use of energy
• To satisfy energy requirements at the lowest possible cost
• To increase energy efficiency

Energy Audit Programmes

There are no specific energy audit programmes.

Other Programmes related to Energy Auditing

Energy Programme 1994 – 1999

In 1994, a new operational programme, the Energy Programme 1994 – 1999, was
launched aiming at the improvement of energy efficiency, the diversification of energy
sources (mainly by the introduction of natural gas) and the increase of the use of
indigenous energy sources. This programme, which is under the 2nd Community Support
Framework for European Member States, provides financial incentives for energy
efficiency and renewable energy projects and supports the diversification of energy
supply with the objective of competitiveness reinforcement.

In the framework of government-oriented actions (called voluntary actions) supported by
the Energy Programme 1994 - 1999, several energy auditing activities were carried out.
These voluntary actions (energy audits, studies on energy efficiency issues and
advertising campaigns were addressed to specific target sectors.

• A study for “Energy Auditing in the Hotel Sector”, proposed by  the Directorate
General for Energy (DGE), was carried out in 1997 - 1999, by a consortium of 3
firms and consisted of 36 energy audits and 74 surveys to large four and five stars
hotels. This project also produced a “Standard Procedure for Energy Auditing” and a
manual for energy managers in hotels.

• On 1995 - 1996, CCE the Centro para a Conservação de Energia, was in charge of the
execution of a study on the hospital sector, that involved 9 energy audits to large
hospital units.

• Over the 1996 - 1997 period, 8 energy audits were carried out by CCE, to university
and polytechnic buildings as well as public administration office buildings
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Although the Energy Programme is closing in 1999, entities responsible for non-
residential buildings can still apply to the programme, which gives financial support to
carry out energy audits (buildings with more than 350 TOE/year) and set up the energy
plans.

SIURE, the Incentive System for Rational Use of Energy, in force since 1988, and later
on integrated in the Energy Programme, has supported energy efficiency projects
covering all sectors of activity, with the exception of domestic consumers. SIURE
supported energy audits and project feasibility studies in the transport and building
sectors. Applications for these incentives may be made by public or private entities. DGE
coordinates the management of SIURE.

Regulation for Energy Management (RGCE)

In the industrial sector, the main tool is the Regulation for Energy Management (REM),
since 1988. REM applies to energy-intensive companies and establishes goals for the
progressive reduction of specific energy consumption. In addition, it is mandatory, for
every company, to carry out an energy audit in a 5 years period and set-up and implement
an energy plan for the subsequent years. Energy-intensive companies are those with an
annual energy consumption greater than 1000 TOE. REM also obliges companies to
monitor their energy management plans in order to assure its successful implementation.

During 1998, 60 energy audits and energy management plans were submitted to DGE.  59
of these audits, corresponding to an energy consumption of 421 kTOE, have already been
evaluated. The expected energy savings will be about 39 kTOE for a 5 years period. In
the last ten years, 505 energy audit reports were submitted to DGE, and the potential of
energy savings calculated in those industrial sites represents 574 kTOE for a 5 years
period, i.e. about 13% of the sites total energy consumption. The main industrial sectors
covered by REM are Food and Drinks, Wood and Cork, Textiles, Pulp and Paper,
Chemistry and Cement and Glass.

Target specific energy consumption indices are defined for each company and actual
energy consumption indices should present a 50% less difference from target values, in
the 5 years period. Financial support to potential energy investments included in the
energy management plan is provided by SIURE, the Regional Incentive System for RUE.

PEDIP II

Financial support to energy auditing activities and for the establishment of energy managers,
targeted to the industrial sector, is also effected by PEDIP II programme.. DGE manages the
activities of PEDIP II.

In the period 1995-99, in the framework of PEDIP II Programme, about 80 energy audits
were carried out by CCE and INETI, the Instituto Nacional de Engenharia e Tecnologia
Industrial, covering textile, ceramics and food and drink sectors. This action was targeted
to the redefinition of the target specific energy consumption values of RGCE.

Another project, the Energy Auditing System took place within the period 1997 – 1999
and consisted of 64 energy audits carried out by CCE in several industries, like food and
breweries, textiles, paper and wood, in order to encourage companies to become more
involved in energy management. Audit reports described the cost-effectiveness of RUE
measures.
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PEDIP II also has supported sectorial studies on how to improve energy efficiency,
advertising campaigns and finally the installation of Monitoring and Targeting (M&T)
systems and the training of energy managers.

DGE Tertiary Sector Project (terminated)

A large project aimed at characterising the energy consumption of the tertiary sector was
first launched by DGE. A consortium of 3 private companies has carried out the project,
between 1992 and 1994, which involved the realisation of 83 energy audits and 520
surveys.

Future plans

Currently, the Energy Programme and PEDIP II are closing their time cycle. It is foreseen that
those Programmes will have successors and then further energy auditing activities will be launched
in the next years.

Other Activities related to Energy Auditing

Energy Bus Programme (terminated)

Since the mid 80’s, the Energy Bus Programme was set up to carry out energy audits to
SME’s. The Centro para a Conservacao de Energia (CCE) was in charge of the execution
of the programme from 1988 to 1993. About 400 energy audits were carried out, mainly
in the industrial sector. The energy audits had no cost for the companies, which were
selected among candidates. The governmental body entitled to manage the programme
was IAPMEI (Institute for Supporting and Financing SMEs).

Audit Project in PACE Programme (terminated)

In 1993 and 1994, in the framework of the PACE Programme, supported by DGE and
EDP (the public electric utility), 25 energy audits were carried out by CCE covering all
main existing industrial sectors in Portugal. The programme was targeting the electric
energy - intensive companies.

Energy Assessment

The energy assessment of new large public buildings at the design stage, in force since 1994, to
assess their energy behaviour by means of a report, which includes additional recommended
energy efficiency measures.

Energy Labelling Activities

Other measures under preparation or planned to be introduced soon in the building sector
of Portugal are:

• A building energy certification legislation, prepared by DGE for a voluntary
classification for new buildings according to their energy performance

• The energy labelling of dishwashers and lamps
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Related activities starting now are the following:

• Technical inspections to 200 steam boilers (industrial sector)
• Technical inspections to 20 hot water boilers (building sector)
• A pilot project for energy certification of 10 buildings (building sector)

In the building sector, existing mandatory energy efficiency mechanisms are the
following:

• The thermal regulations for the building envelope, since 1991, according to which
new buildings should have minimum thermal quality characteristics in order to have a
construction licence, regarding both winter and summer behaviour;

• The regulations for HVAC systems for buildings, since 1998, according to which new
HVAC systems should comply with a set of requirements in order to have an
installation licence;

• The energy labelling of refrigerators, washing machines, dryers, washer-dryers:
following the relevant European Directives

• The minimum energy efficiency standards for new hot water boilers, in force since
mid 1996;

• The energy assessment of new large public buildings at the design stage.
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Carlos Laia (CCE)
Address Av. 5 de Outubro 87 (DGE)
City P-1050 Lisboa, Portugal
www (e-mails)
1) laia@cce.pt
2) Racionalizacao.Energia@dge.pt

PEDIP II  and SINDEPEDIP in
PORTUGAL
Organisation DGE – Direccao General

de Energia
Person Isabel Soares
Address Av. 5 de Outubro 87
City P-1050 Lisboa, Portugal
www (e-mails)
1) laia@cce.pt
2) Racionalizacao.Energia@dge.pt
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COUNTRY REPORT

Background and present national policy

Previous activities

Introduction

Up to the late 80s no organised energy auditing activities were reported in Portugal and
no central institution for the design and management of energy audit programmes was
existing.  The non-existence of such an authority is indicative of the weakness of
Portuguese energy policy until that period.  The first energy-auditing programme has
been performed in Portugal, by governmental decision, in the late 80’s.  This programme,
called NIFES, aimed at defining specific energy consumption values of the Regulation for
Energy Management (RGCE).  The priorities of national energy policy in Portugal have
been presented for the first time through the issue of Regulation for Energy Management
(RGCE) in 1988, aiming at reducing the shortcomings existing within the country’s
energy system and at improving the facilities for the development of Portuguese
endogenous resources.

Activities of energy organisations

The purpose of establishing the Centro para a Conservacao de Energia (CCE), the
Portuguese Center for Energy Conservation was the development and implementation of
energy efficiency, the diversification of energy sources (mainly by the introduction of
natural gas) and the increase of the use of indigenous energy sources.  Since the late 80’s,
CCE along with other organizations, have been involved with numerous energy auditing
activities.  Energy efficiency activities in the framework of PEDIP II programme
covering textile, ceramics, food and drink sectors, have also been carried out by CCE and
INETI (Instituto Nacional de Engenharia e Tecmologia Industrial) in the period of 1995 –
1999.  In 1997, a study on “Energy Auditing in Hotel Sector” was carried out by a
consortium of 3 firms, proposed by DGE.  Three private companies have carried out a
large project on energy consumption of tertiary sector launched by DGE in the period
between 1992 – 1994.  CCE has itself been involved with several auditing activities
including nine energy audits in large hospitals (1995 – 1996), universities (1996 -1997),
energy audits in many industries such as food and breweries, energy audits concerning
the Energy Bus programme (1988 – 1993) along with the Institute for Supporting and
Financing SMEs), energy audits concerning the technical viability of Monitoring and
Targeting System (M&T) and finally, auditing activities in the framework of PACE
Programme, supported by DGE and EDP (the public electric utility).
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The Energy Bus Programme has been specifically set-up to carry out energy audits to
SME’s.  The Centro para a Conservacao de Energia (CCE) has been in charge with the
execution of this programme from 1988 to 1993.  For the completion of this activity, 400
energy audits have been carried out, mainly in the industrial sector.  The Energy Bus
Programme targeted the industrial sector and the Institute for Supporting and Financing
SME’s (IAPMEI) that is a governmental body, was responsible for the management of
the programme.  The PACE Programme (terminated), has been introduced in 1993 – 1994
and supported by DGE and EDP (the public electric utility).  For the execution of this
programme, twenty-five audits have been carried out by CCE covering all main existing
industrial sectors in Portugal.  The target group was the electric energy – intensive
companies.  Apart from CCE, Directorate General for Energy (DGE) has also been
involved several companies with energy auditing activities.  In the industrial sector, the
Regulation for Energy Management (RGCE) that came into force in 1988 made
mandatory for the companies to carry out energy audits in a 5-year period resulting in a
reduction in specific energy consumption.  Energy intensive industries are those with
annual energy consumption higher than 1000 TOE.  REM also obliged companies to
monitor their energy management plans in order to assure their successful
implementation.  Furthermore, the Directorate General for Energy (DGE) has launched
and administrated a big project for the tertiary sector aimed at characterising the energy
consumption of this sector.  The energy audits for the tertiary sector project have been
carried out by a consortium of 3 private companies (the operating agents) between 1992 –
1994 involving the realisation of 83 energy audits and 520 surveys.

Present national policy

General goals

The Portuguese energy policy activities serve numerous objectives such as, the reduction
of energy dependence and development of endogenous resources, the oil dependence
reduction and energy sources diversification, the reduction of environmental effects of the
production and use of energy, the satisfaction of energy requirements at the lowest
possible cost and finally the increase of energy efficiency.  The national energy policy of
Portugal is laid out in the new operational programme, called the Energy Programme,
1994 – 1999.  This programme, which is under the 2nd Support Community Framework
(CSF) for European Community Member States, serves the Portuguese energy policy
objectives i.e. to reduce energy dependence and develop endogenous resources, reduce
dependence on oil and diversify energy sources, reduce environmental effects of
production and use of energy, satisfy energy requirements at the lowest possible cost, and
to increase energy efficiency.  The Energy Programme provides financial incentives for
energy efficiency and renewable energy projects as well as to support the diversification
of the energy supply with the objective of reinforcing the competitiveness.
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Policy for the industrial and building sector

The Portuguese government uses several measures and mechanisms in order to achieve
an integrated approach for energy efficiency policy such as:
• Financial incentives for energy efficiency and renewable energy projects through the

Energy Programme 1994 - 1999
• Mandatory interventions such as regulations for companies to carry out energy audits

in a 5-year period and implement an energy plan for the subsequent years
• Financial support to energy auditing activities as well as for the establishment of

energy managers, targeted to the industrial sector in the framework of PEDIP II
programme covering textile, ceramics, food and drink, paper and wood sectors

• Energy auditing activities in the framework of Energy Auditing System aiming at the
cost effectiveness of RUE measures

• Surveys and energy auditing projects in the tertiary sector aiming at characterising the
energy consumption

• Monitoring and Targeting systems (M&T) for demonstrating technical viability of
M&T and defining guidelines to carry it out effectively

• Energy audits covering all the main existing industrial sectors in the framework of the
PACE programme

• Activities concerning specific legislation for voluntary classification for new buildings
according to their energy performance (technical inspections to 200 boilers in
industrial sector, technical inspections to 20 hot water boilers in building sector, also
future plans for energy audits to three-star hotels)

• Thermal regulations for the building envelope, since 1991, according to which new
buildings should have minimum thermal quality characteristics

• Mandatory mechanisms such as the regulations for HVAC systems for buildings,
since 1998, according to which new HVAC systems should comply with a set of
requirements

• The energy labelling of refrigerators, washing machines, dryers, washer-dryers,
following relevant European Directives

• The minimum energy efficiency standards for new hot water boilers
• The energy assessment of new large public buildings at the design stage.
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Energy Audit Programmes

There are no specific energy audit programmes

Other Programmes related to Energy Auditing

Energy Programme 1994 – 1999

Short description

A new operational programme, the Energy Programme 1994 – 1999, was launched
aiming at the improvement of energy efficiency, the diversification of energy sources
(mainly by the introduction of natural gas) and the increase of the use of indigenous
energy sources.  The Energy Programme, which is under the 2nd Community Support
Framework for European Member States, provides financial incentives for energy
efficiency and renewable energy projects and supports the diversification of energy
supply with the objective of competitiveness reinforcement.

Energy audits

A significant number of energy auditing activities in the framework of government-
oriented actions (called voluntary actions) proposed by the Directorate General for
Energy (DGE) have been carried out.  These voluntary actions (energy audits, studies on
the energy efficiency issues and advertising campaigns) have been addressed to specific
target sectors and are listed below:
• A study for “Energy Auditing in the Hotel Sector”, proposed by the DGE, has been

carried out in 1997 – 1999, by a consortium of 3 firms and consisted of 36 energy
audits and 74 surveys to large four and five-star hotels.  This project also produced a
“Standard Procedure for Energy Auditing” and a manual for energy managers in
hotels.

• In 1995 – 1996, the Centro para a Conservacao de Energia (CCE) has been in charge
with the execution of a study in the hospital sector that involved 9 energy audits to
large hospital units.

• Over the 1996 – 1997 period, 8 energy audits have been carried out by CCE, to
university and polytechnic buildings as well as to administration office buildings.

Target group

The energy auditing activities within the above-described programme focus mainly on the
building sector and more specifically, on the hotel sector, on university and polytechnic
buildings as well as on public administration office buildings.  In addition, the hotel
energy managers would benefit from the study for “Energy Auditing in the Hotel Sector”
through the produced “Standard Procedure for Energy Auditing”.
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Administration and operating agent

The Directorate General for Energy (DGE) and CCE are the administrators and operating
agents for the above described energy auditing activities.  Although the Energy
Programme is closing in 1999, entities responsible for non-residential buildings can still
apply to the programme, which gives financial support to carry out energy audits
(buildings with more than 350 TOE/year) and set up the energy plans.  SIURE, the
Incentive System for Rational Use of Energy, which came into force since 1988, and later
on integrated in the Energy Programme, has supported energy efficiency projects
covering all sectors of activity with the exception of domestic consumers.  SIURE
supported energy audits and project feasibility studies in the transport and building
sectors.  Applications for these incentives may be made by public or private entities.
DGE co-ordinates the management of SIURE.

Regulation for Energy Management (RGCE)

Short description

The Regulation for Energy Management (RGCE) has been introduced in 1988 and
targeted mainly the industrial sector.  RGCE applied to energy-intensive companies and
established goals for the progressive reduction of specific energy consumption.  In
addition, RGCE has been made mandatory for every company to carry out an energy
audit in a 5-year period and set-up as well as implement an energy plan for the
subsequent years.  Energy-intensive companies are those with annual energy consumption
greater than 1000 TOE.  RGCE has also obliged companies to monitor their energy
management plans in order to assure its successful implementation.

Energy audits

During 1998, 60 energy audits and energy management plans have been submitted to
DGE.  Fifty-nine of these audits, corresponding to an energy consumption of 421 kTOE,
have already been evaluated.  The expected energy savings are estimated to be about 39
kTOE for a 5-year period.  In the last ten years, 505 energy audit reports have been
submitted to DGE and the potential of energy savings calculated in those industrial sites
represented 574 kTOE for a 5-year period, i.e. about 13% of the sites total energy
consumption.  Target specific energy consumption indices have been defined for each
company and actual energy consumption indices should present a 50% less difference
from target values in the 5-year period.

Target group

The main industrial sectors targeted by RGCE are food and drinks, wood and cork,
textiles, pulp and paper, chemistry, cement and glass.

Administration and operating agent

DGE has the administration of the Regulation for Energy Management (RGCE).
Financial support to potential energy investments included in the energy management
plan is provided by SIURE, the Regional Incentive System for RUE.
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PEDIP II – Energy Efficiency Activities

Short description

This programme was introduced in order to give financial support to energy auditing
activities as well as support for the establishment of energy managers, targeted to the
industrial sector.  PEDIP II also has supported sectorial studies on how to improve energy
efficiency, advertising campaigns and finally, the installation of Monitoring and
Targeting (M&T) systems as well as the training of energy managers.  In addition,
another project, the Energy Auditing System (1997 – 1999), took place in conjunction
with the PEDIP II programme.  The Energy Auditing System has been carried out by
CCE targeted several industries.

Energy audits

In the 1995 – 1999 period, in the framework of PEDIP II, about 80 energy audits have
been carried out by CCE and Instituto Nacional de Engenharia e Tecnologia Industrial
(INETI), covering textile, ceramics, food and drink sectors.  The Energy Auditing System
consisted of 64 energy audits in several industries, like food and breweries, textiles, paper
and wood, in order to encourage companies to become more involved in energy
management.  The produced audit reports described the cost-effectiveness of RUE
measures.

Target group

PEDIP II programme, targeted to the industrial sector such as textile, ceramics, food and
drink industries as well as the energy managers aiming at the redefinition of the target
specific energy consumption values of RGCE.  The Energy Auditing System targeted
food and breweries, textiles, paper and wood industries aiming at the cost-effectiveness of
RUE measures.

Administration and operating agent

DGE managed the activities of PEDIP II programme and CCE along with INETI have
been the operating agents for the execution of the energy auditing activities.  CCE have
also been the operating agent for the Energy Auditing System.

Other Activities related to Energy Auditing

Energy Assessment

The energy assessment of new large public buildings at the design stage, came into force
since 1994, in order to assess their energy behaviour by means of a report, which includes
additional recommended energy efficiency measures.
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Energy Labelling Activities

The Portuguese government is about to introduce additional measures called “Energy
Labelling Activities” in the building sector.  Such additional measures are:
• A building energy certification legislation, prepared by DGE for a voluntary

classification for new buildings according to their energy performance
• The energy labelling of dishwashers and lamps

Furthermore, in the building sector, existing mandatory energy efficiency mechanisms are
the following:
• The thermal regulations for the building envelope, since 1991, according to which

new buildings should have minimum thermal quality characteristics in order to have a
construction license regarding both winter and summer behaviour

• The regulations for HVAC systems for buildings, since 1998, according to which new
HVAC systems should comply with a set of requirements in order to have an
installation license

• The energy labelling of refrigerators, washing machines, dryers, washer-dryers,
following the relevant European Directives

• The minimum energy efficiency standards for new hot water boilers, in force since the
middle of 1996

• The energy assessment of new large public buildings at the design stage

Energy auditing activities related to the described additional measures are as follows:
• Technical inspections to 200 steam boilers (industrial sector)
• Technical inspections to 20 hot water boilers (building sector)
• A pilot project for energy certification of 10 buildings (building sector)

The Energy Labelling Activities through the introduction of the additional measures
mainly focus on building and industrial sectors.
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SPAIN

SUMMARY

The most recent energy policy of Spain is laid out in the National Energy Plan 1991-2000
(PEN), approved by the Spanish Parliament in April 1992. The main policy goals are:

• The security of energy supply
• The enhancement of domestic energy sources
• The energy diversification
• The minimisation of costs in the electricity sector
• The improvement of energy efficiency
• The adaptation of the energy sector to European policies
• The incorporation of environmental consideration into energy policies

Today, Spain is completing its transition towards a market-oriented approach to energy
policy. Greater competition has been introduced in the oil, gas and electricity sectors. In
1994, the electricity law was approved with the intention of increasing efficiency,
transparency and competition.

The PEN gives high priority to both rational use of energy - energy efficiency (RUE) and
renewable energy development (RES). Under PEN, there are targets to increase the
contribution from renewable resources by 1.1 Mtoe per year by the year 2000. PEN aims
at reducing projected final energy demand by 7,6% in the year 2000 compared to 1991.
This means reducing sectoral demand by 7% in industry, 9,6% in the transport sector and
5% in the other sectors. The plan also has targets by fuel. It calls for a reduction of 22,6%
of coal, 11,4% of oil products and 5,9% of electricity. Including fuel substitution by
natural gas.

Energy policy in Spain is the responsibility of the Ministry of Industry and Energy,
through the General Secretariat of Energy and Mineral Resources. There is a Directorate
for Energy Conservation and Technology and a Directorate handling energy planning and
environment.

The Institute for Energy Diversification and Savings (IDAE) was established to develop
and implement energy efficiency and renewable energy programmes. IDAE is supervised
by the Ministry of Industry and Energy. It participates in the national energy efficiency
programmes by providing financial and technical assistance for the introduction of energy
technologies. It also provides advice to administrations and industry, informs consumers
and organises training and conferences. The national government and IDAE  have set up
the Committee for Energy Savings and Diversification (CADER) in order to co-ordinate
energy policy on the regional level together with regional administration. Some regions
have their own energy agencies.

Energy Audit Programmes

There are no specific energy audit programmes.
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Other Programmes related to Energy Auditing

Energy Efficiency Plan (PAEE)

The Energy Efficiency Plan (PAEE) 1993 – 1999 is a national programme for RUE and
for RES based on PEN mandates, which has financed energy efficiency investments in
the industrial and building sectors and incorporates voluntary or mandatory subsidised
energy auditing procedures (obligation dependent to the magnitude of the investment) as
an integral part of the investment proposal. Energy audits are carried out by IDAE (the
Institute for Energy Diversification and Savings), ICAEN (the Energy Institute of
Catalonia) and authorized institutions, companies and experts who are proposed by
AEDIE (the Spanish Association for Energy Research and Diagnosis). The non-profit
AEDIE was founded in 1986 in an effort to integrate all the energy consultancy and
engineering businesses and its member associates and affiliates include different regional
energy agencies and private companies specializing in diverse energy, management,
environmental, information and financial services.

PAEE lies on the following measures to achieve its targets:

• Measures that affect the energy demand quantity (net energy conservation)
• Measures that affect the structure of energy demand, thus promoting the substitution

of conventional fuels mainly by renewables and natural gas.

Public Sector Housing Plan

In the building sector, integrated actions began during 1980 with the establishment of the
former building regulations and the programme for the optimization of energy costs in
central administration buildings (1980 – 1991). Today, a Ministerial Order of 1995 has
made Energy Certification mandatory for new public housing. The incentive was that a
more energy-efficient dwelling could demand a higher market price. An agreement
between the Ministry of Industry and Energy and the Ministry of Public Works on the
Public Sector Housing Plan 1996-1999 called for the construction of 350,000 dwellings
putting into practice the energy certification plan. An information campaign supports the
programme to explain the benefits of higher energy efficiency. The methodology for the
Energy Certificate was developed by IDAE, CIEMAT (The Energy, Environmental and
Technological Research Centre) and the Technical University of Seville.

Energy Qualification of Buildings

The recent Royal Decree 175/1998 approved the new Regulation for HVAC systems  in
buildings (RITE) and their complementary technical instructions (ITE). The regulation
requires, among other mandatory energy metering. Furthermore, the existing building
envelope thermal regulations are being revised within a very recent voluntary programme
for Energy Qualification of Buildings.
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Voluntary Agreements

On-going Voluntary Agreements are being negotiated between IDAE and industrial
associations. Since 1996, 10 agreements were signed with nine (9) industrial sub-sectors.
The time period for these agreements is normally three years. Furthermore, IDAE
provides TPF Services for the installation of energy efficient industrial plants.
Energy audits are required for industries participating both in voluntary agreements and
TPF schemes. For those industrial companies participating in  agreements, 50% of the
cost of the audit  is subsidised by the State.

Regional Energy Assessment Programme (PAE)

On the regional level, ICAEN has set up an integrated industrial energy programme
called Energy Assessment Programme (PAE) which is addressed to the industrial sector
and mainly SMEs  for energy and water management, to the municipal and services
sector for building energy efficiency and to all sectors for the promotion of CHP and RES
applications. PAE contains free-of-charge preparatory, implementation and follow-up
industrial energy auditing activities operated by ICAEN. More than 2 000 companies in
Catalonia have already been audited within this programme

Other Activities related to Energy Auditing

National DSM programme

Another Decree of 1995 launched a National DSM programme. The Ministry of Industry
and Energy has set up ten (10) projects to move electricity consumption from peak loads
to base loads through storage systems. These projects have been undertaken by some
utilities on a voluntary basis. Customers in each market segment may receive incentives.
There are programmes for home lighting (using compact fluorescent lamps), installation
of high efficiency lighting in public buildings, replacing residential electric space heating
with storage systems, promoting variable speed motors, etc.

TPF programme for hospitals

A national programme for the installation of cogeneration (CHP) systems in public
hospitals through Third Party Financing (TPF) has been established between the General
Directorate of Public Hospitals and IDAE. IDAE acts as the TPF contractor. The
programme includes energy auditing activities but does not include hospitals in the six
Spanish Regions which have direct authority over hospitals.
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Person A. Camero (MINER),
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www www.icaen.es
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Person A. Camero (MINER),
J. Donoso -
Juan Avellaner (IDAE)

Address Paseo de Castellana 95
Planta 21 (IDAE)
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www www.min.es, www.idae.es

National DSM Programme in SPAIN

Organisation MINER and Utilities

Person A. Camero (MINER)

Address Paseo de Castellana 160
City E-28071 Madrid, Spain
www www.min.es
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COUNTRY REPORT

Comments to text
??

BACKGROUND AND PRESENT NATIONAL POLICY

Previous activities on energy auditing

Introduction

Energy auditing activities have been reported in Spain during 1980 with the establishment
of building regulations and energy cost optimisation programmes in central
administration buildings.  The introduction of the National Energy Plan 1991 - 2000 that
was approved by the Spanish Parliament in April1992, was a crucial step towards the
transition of a market-oriented approach to energy policy boosting the competition
between the oil, gas and electricity sectors.  The responsibility for Spain's energy policy is
planned and addressed by the Ministry of Industry and Energy through the General
Secretariat of Energy and Mineral Resources.  The Institute for Energy Diversification
and savings (IDAE) along with the Directorate for Energy Conservation and Technology
participate in the national energy efficiency programmes and in energy and environmental
planning, by providing both financial and technical assistance for the introduction of new
energy technologies.

Another national programme introduced by Spanish government is the Energy Efficiency
Plan (PAEE) 1993 - 1999.  This plan has financed energy efficiency investments in
industrial and building sectors and incorporates voluntary or mandatory subsidised energy
auditing procedures as an integral part of an investment proposal.  Furthermore, specific
integrated action plans and policies on building and industrial sectors have been
introduced and promoted in order to achieve improved energy efficiency, greater
competition, energy diversification, security of energy supply, implementation of
renewable energy programmes and minimisation of costs in electricity sector.

Activities of energy organisations

The purpose of establishing the Institute for Energy Diversification and Savings (IDAE)
was the development and implementation of energy efficiency and renewable energy
programmes.  Apart from providing financial and technical assistance for the introduction
of energy technologies, IDAE has also provided advice to administrations and industries
as well as information to consumers and organisation of training sessions, campaigns and
seminars.

Apart from IDAE, several utilities have also been involved with projects set up by the
Ministry of Industry and Energy.  The main objective of these projects was to move the
electricity
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Consumption from peak loads to base loads through storage systems.  On the regional
level, ICAEN (the Energy Institute of Catalonia) has set up an integrated industrial
energy programme called Energy Assessment Programme (PAE) that was addressed to
the industrial sector and mainly SMEs for energy and water management, to the
municipal and services sector for building energy efficiency and to all sectors for the
promotion of CHP and RES applications.  PAE contains free-of-charge preparatory,
implementation and follow-up industrial energy auditing activities operated by ICAEN.
More than 2,000 companies in Catalonia have already been audited within this
programme.

The Association for Energy Research and Diagnosis (AEDIE) founded in 1986, is another
non-profit association whose member associates and affiliates include different regional
energy agencies and private businesses specialising in energy technologies.  AEDIE’s
main purpose was to promote efficient energy use and power standardisation in energy-
consuming devices.  Since the Association for Energy Research and Diagnosis is a non-
profit energy association, it was used to act as the bridge between public authorities such
as MINER and private firms to carry out the policies and activities it was involved in.
AEDIE through its wide experience on energy technologies have set numerous goals such
as, the energy labelling for plants equipment and materials, their maintenance in close
relation with professional trade associations, foundations, associates and institutions
involved in energy issues, the co-operative development of scientific research projects
and technical assistance for the manufacturing, testing, operation, standardisation and
approval of power-consuming devices, and finally, the search for technical and financial
support for the development or technological transfer of devices affecting power
consumption and control.

In addition, another activity was initiated through the introduction of an Industrial and
Environmental Technology Programme (PITMA), in the industrial sector.  This
programme was approved in 1989 and continued until 1996.  The purpose of PITMA was
to promote an industrial offer in the sectors of environment, goods and services as well as
to favour energy efficiency measures favourable to increasing environmental
requirements.

Present national policy

General goals

The most recent energy policy of Spain is laid out in the National Energy Plan 1991 -
2000 (PEN), whose main objective is to cope with European and global conditions
regarding the following issues:
• The security of energy supply;
• The enhancement of domestic energy sources;
• The energy diversification;
• The minimisation of costs in the electricity sector;
• The improvement of energy efficiency;
• The adaptation of the energy sector to European policies;
• The incorporation of environmental consideration into energy policies.
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Policy for the industrial and building sectors

The Spanish government is completing its transition towards a market-oriented approach
to energy policy. The National Energy Plan (PEN) 1991 - 2000 approved by the Spanish
Parliament in April 1992, gives high priority to both rational use of energy - energy
efficiency (RUE) and renewable energy development (RES).  Under PEN, there are
targets to increase the contribution from renewable resources by 1.1 Mtoe per year by the
year of 2000.  PEN aims at reducing projected final energy demand by 7.6% in the year
of 2000 compared to 1991.  This means reducing sectoral demand by 7% in industry,
9.6% in the transport sector and 5% in the other sectors.  Today, a Ministerial Order of
1995 has made Energy Certification mandatory for new public buildings.  According to
that Order, more energy-efficient dwelling could demand higher market price.

Furthermore, an agreement between the Ministry of Industry and Energy and the Ministry
of Public Works on the Public Sector Housing Plan 1996-1999 called for the construction
of 350,000 dwellings putting into practice the energy certification plan.  Additionally, the
existing building envelope thermal regulations are being revised within a very recent
voluntary programme for Energy Qualification of Buildings.  Finally, a national
programme for the installation of co-generation (CHP) systems in public hospitals
through Third Party Financing (TPF) has been established including energy auditing
activities but it does not include hospitals in the six Spanish Regions which have direct
authority over hospitals.

ENERGY AUDIT PROGRAMMES

There are no specific energy audit programmes.

OTHER PROGRAMMES INCLUDING ENERGY AUDITS

Energy Efficiency Plan (PAEE)

Short description

The Spanish government has launched a national energy programme called the Energy
Efficiency Plan (PAEE).  This programme promotes RUE and RES and it is based on
National Energy Plan (PEN) mandates.  PAEE has financed energy efficiency
investments in the industrial and building sectors and incorporates voluntary or
mandatory subsidised energy auditing procedures as an integral part of the investment
proposal.

Energy audits

Energy audits are carried out by the Institute for Energy Diversification and Savings
(IDAE), the Energy Institute of Catalonia (ICAEN) and authorised institutions,
companies and experts who are proposed by the Spanish Association for Energy Research
and Diagnosis (AEDIE).  The targets set by PAEE lie on the following measures:
• Measures that affect the energy demand quantity (net energy conservation)
• Measures that affect the structure of energy demand, thus promoting the substitution

of conventional fuels mainly by renewables and natural gas.
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Target group

Energy auditing procedures within the above-described programme focus mainly on the
large energy consumers of the industrial and tertiary sectors for promoting rational use of
energy and renewable energy sources.

Administration and operating agent

The Ministry of Industry and Energy administrates the Energy Efficiency Plan (PAEE)
1993-1999, through the National Energy Plan (PEN).  As it was mentioned above, IDAE,
ICAEN, authorised institutions, companies and experts are the operating agents of this
programme.

Public Sector Housing Plan

 Short description

A Ministerial Order of 1995 has replaced integrated actions aiming at the optimisation of
energy costs in central administration buildings (1980-1991).  The incentives of the
Public Sector Housing Plan were that a more energy-efficient dwelling could demand a
higher market price.

Energy audits

The energy auditing procedures for the Public Sector Housing Plan were the application
of the Energy Certification Plan into the construction of 350,000 dwellings after the
agreement between the Ministry of Industry and Energy and the Ministry of Public
Works.  The Energy Certification Plan has been made mandatory in 1995 by Ministerial
Order.  An information campaign supports the above programme in order to explain the
benefits of higher energy efficiency.  The methodology for the Energy Certificate was
developed by IDAE, CIEMAT (The Energy, Environmental and Technological Research
Center) and the Technical University of Seville.

Target group

Industrial and tertiary sectors as well as the energy end-users are the groups that the
above plan is focused on.

Administration and operating agent

The Ministry of Industry and Energy and the Ministry of Public Works are the
administrators, and IDAE, CIEMAT and the Technical University, which developed the
methodology for the Energy Certificate, are the respective operating agents.

Energy Qualification of Buildings

Short description

This is a new Regulation for HVAC systems in buildings (RITE) and their complement-
ary technical instructions (ITE) approved by a recent Royal Decree 175/1998.
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Energy audits

This regulation requires, among other, mandatory energy metering.  Furthermore, the
existing building envelope thermal regulations are being revised within a very recent
voluntary programme for Energy Qualification of buildings.

Target group

Buildings as well as the industrial sector are the target groups of the Energy Qualification
of Buildings.

Administration and operating agent

The Spanish government through the recent Royal Decree 175/1998 administrates the
new regulation for HVAC systems in buildings (RITE) and their complementary
technical instructions.

Regional Energy Assessment Programme (PAE)

Short description

The Energy Institute of Catalonia has introduced this programme that operates on
regional level, and it is addressed to the industrial sector and mainly SMEs for energy and
water management, to the municipal and services sector for building energy efficiency
and to all sectors for the promotion of CHP and RES applications.  The main objectives
of the Programme for Energy Consumption in Industry are to determine the overall
energy consumption and the way this is broken down over the different units of a
company or public entity and its equipment plant, to evaluate the energy efficiency of the
different equipment, plants and manufacturing processes, to determine and evaluate the
changes in technology or process required to achieve a drop in specific consumption, to
determine and evaluate other possible improvements which would lead to energy saving
and diversification and finally, to determine and evaluate the emissions into the
atmosphere of energy consuming or transforming plant and equipment.

Energy audits

Energy audit services are free-of-charge and confidential and they are carried out on the
premises of the firm which has requested the audit.  The studies are designed to provide
the client with solutions and alternatives to help reducing consumption and improving site
energy management.  Energy audit services dispose of a mobile laboratory that enables
certain basic tests to be carried out in situ together with measurements necessary for the
evaluation.  The report includes a description of the different uses to which the energy is
put and detailed information on the gaseous emissions produced.  PAE services also offer
complementary actions and technological dissemination on a permanent basis apart from
the sectorial actions.  The PAE services proceed in each sector in three stages, preparation
(stage 1), implementation (stage 2) and follow-up (stage 3).
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Stage 1: Preparation

Over a period of about six months, a research is done into a given sector to draw up a
survey.  Associations operating in this sector are contacted and the most important
suppliers of machinery and know-how are consulted.  Then, site visits are made to the
most important companies.  The result of these initial contacts and visits gives a general
overview of the characteristics and economic situation of a certain sector.  An external
consultant goes into the management procedure at this stage.  This consultant is familiar
with the most recent energy technologies of a given sector in order that he can be able to
take part in and add his own expertise on the execution of energy audits.  Therefore, with
the help of the sectorial energy expert, appropriate advanced technologies that are to form
the basis of sectorial evaluation are identified and the way each one of them is to be
evaluated and implemented is prescribed.  This means that for each case it is possible to
calculate the energy saving obtained and the return on investment.  Once the technical
reports have been drafted, the information is then passed onto the technical auditors.
They form part of the energy consultancy team contracted by ICAEN to perform energy
audits in the companies.  Prior to the site energy audit, these auditors complement their
own specialist knowledge by means of specific training in the process of each sector and
the audit report.  This training period is made up of working groups and technical visits.

SECTORAL AUDITS

CONSULTING

PERMANENT ASSESSMENT

ENERGY ASSESSMENT PROGRAMME (PAE)
BASIC ACTIONS

PREPARATION
EXECUTION
/MONITORING

OPEN TO ALL
CATALONIA
COMPANIES

BY PHONE OR PERSONAL TECHNICAL/RATES,
SUPPLIERS, CONSULTANTS, SUBSIDIES,
FINANCING
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Stage 2: Implementation

Companies of the target sector first receive information about PAE by post.  A visit by a
technical expert is then arranged with each company by phone.  During the course of the
first visit, the technological objectives of the energy audit are presented to the company
and together with the manager of the company they agree on the specific features of the
audit, for which a date is then fixed.  Then, the technical expert writes a report including
all the information he has gathered together with the conditions of the audit required for
each company.  The report is then handed over to the auditors of the consultancy
contracted to carry out the energy audit to help them during their work.  They then do the
audit following a schedule drawn up by ICAEN.  On the basis of the data already
gathered and following the pre-established methodology, a study is drawn up providing
complete information on the manufacturing process of the company and
recommendations on possible technological improvements.  An annex is provided with
the study giving a full list of suppliers of the recommended technologies and a guide of
the different funding alternatives and subsidies available.  A technical expert from
ICAEN then revises the report before presenting it to the company.

Stage 3: Follow-up

This is a logical endpoint of the evaluation process.  Firstly, it is necessary to find out
what the company itself feels about the energy audit and how, from now on, they feel
they will be able to integrate the recommended changes into their investment plans and
what kind of funding is going to be needed to realize these improvements.  Secondly, the
company manager must be informed of the subsidies available for technological
innovation in the field of energy and how he should best go about applying for them.  A
follow-up study is carried out of the company projects on the basis of regular contacts
after the initial visit.  Finally, the development of joint projects between companies and
ICAEN are be encouraged in those technologies that are of interest from the point of view
of information dissemination.

Target group

The above-described services have been aimed mainly at the SMEs with an energy
consumption of between 200 and 5,000 toe per annum.  Over the past few years a total of
1,034 firms have been visited representing about 62% of the total energy consumption for
industry in Catalonia.  A series of improvements have been suggested through the
introduction and implementation of audits.  On this basis, the improvements resulted in
energy saving of 476,067 TOE per annum and required a total investment of 22,000
million pesetas.

Administration and operating agent

PAE is administrated and operated by ICAEN, which has set up this industrial energy
programme.
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Voluntary Agreements

Short description

On-going Voluntary Agreements are being negotiated between IDAE and industrial
associations.  Since 1996, ten agreements were signed with nine industrial sub-sectors.
The time period for these agreements is normally three years.  Furthermore, IDAE
provides TPF services for the installation of energy efficient industrial plants.

Energy audits

Energy audits are required for industries that are involved both with voluntary agreements
and TPF schemes.  For those industrial companies participating in agreements, 50% of
the audit cost is subsidised by the State.

Target group

Industrial sub-sectors are the groups that these voluntary agreements are focused on.

Administration and operating agent

Industrial associations, IDAE as well as Third Party Financing (TPF) actors are involved
in the administration and operation.

OTHER ACTIVITIES RELATED TO ENERGY AUDITS

National DSM programme

DSM is another national programme for energy in which the Ministry of Industry and
Energy has set up ten projects in order to move electricity consumption from peak loads
to base loads through storage systems.  These projects include programmes for home
lighting (using compact fluorescent lamps), installation of high efficiency lighting in
public buildings, replacing residential electric space heating with storage systems,
promoting variable speed motors, etc.

TPF programme for hospitals

Third Party Financing (TPF) of energy efficiency projects is an opportunity for the energy
end-user, company or organisation, to overcome capital investment and risk obstacles and
successfully establish energy management procedures.  Through a special contract, a third
party, would undertake dedicated feasibility studies and the risk of implementing the
necessary capital intensive energy saving investments, as well as the technical design,
procurement and installation, commissioning and hand-over of the project and possibly
the maintenance of major equipment support.  The Institute for Energy Diversification
and Savings (IDAE) acts as the TPF contractor in the national programme for the
installation of co-generation (CHP) systems in public hospitals.  This national programme
includes energy auditing activities but does not include hospitals in the six Spanish
Regions that have direct authority over hospitals.
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FUTURE PLANS

Energy certification within the new Regulation for RUE in buildings

A Ministerial Order of 1995 has made Energy Certification mandatory for RUE in new
public housing.  Through the Energy Certification that will involve mandatory energy
audits for every building site, which will be implemented according to the requirements
of the new Regulation for Energy Audits, new calculated building energy efficiency
indices will be established forcing building owners to implement energy saving measures
for the improvement of energy performance.
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SWEDEN

SUMMARY

STEM (Energimyndigheten) is Sweden's national authority on issues regarding the supply
and use of energy. Until 1st January 1998, public energy programmes and activities were
managed by NUTEK (Swedish National Board for Industrial and Technical
Development) and from 1st January 1998 STEM, Swedish National Energy
Administration, has taken over the responsibility for these issues.

STEM was established as a part of a political decision of phasing out nuclear energy.
STEM’s therefore work through different programmes and policy instruments to replace
current nuclear energy with new energy and energy efficiency.

STEM's main task is to promote a safe, efficient and environmentally sustainable supply
and use of energy. It does so by supporting research on renewable energy sources and
technology procurement of energy-efficient products and by providing investment
support for the development of renewable energy.

STEM offers different kinds of programmes. Each programme lasts for an agreed period
of time. EKO Energy is currently one major activity.

Energy Audit Programmes

There are no specific energy audit programmes.

However, energy audits/energy monitoring are important elements in all Swedish energy
efficiency programmes initiated by the government and operated by STEM.

Other Programmes related to Energy Auditing

EKO Energy Programme

The EKO Energy Programme was established in 1994 in order to support the industry's
efforts in becoming more energy efficient and improve environmental performance. The
overall target of the programme is to transform the goal of Agenda 21, i.e. 20% reduction
in CO2 emission in year 2000 compared with the 1990 level, into goals at the individual
company level. In light of the opened Scandinavian electricity market, STEM calculates
that 1 kWh corresponds to 1 kg CO2. No subsidies are given directly to the industry.
Instead STEM provides free audits, covering both energy and environmental aspects.

The EKO Energy Programme has been decided to stop. However, agreements made in
1998 will be fulfilled, which means that STEM are to work with EKO Energy for 3-4
more years.

All administrational issues related to EKO Energy are undertaken by STEM. At present,
more than 70 Swedish companies are involved in EKO Energy activities.

The industries that are concluding agreements in this programme are initially contacted
by the authorities and together the authorities and all parts of the management of the
enterprise discuss the future strategy of the company.
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Firstly, STEM provides free energy and environmental audits and the industry commits
itself to obtain an environmental certificate (either EMAS or ISO14000). Secondly,
STEM makes a very detailed energy audit with recommendations of future energy
conservation projects. The company agrees to improve energy efficiency. Finally, STEM
makes courses for the procedure of purchase of equipment (ENEU94). The courses are
attended by managers of all EKO Energy companies.

All companies that are involved in EKO Energy, are followed up by STEM 2-4 years
after involved agreement. STEM checks out which company, across business sectors, that
has the best results according to accomplished measures, energy policy, EMAS/ ISO
14000, LCC methodology etc. The most successful EKO Energy company of the year is
appointed in a media covered ceremony.

Other Activities related to Energy Auditing

The other activities discussed in the country expert meetings did not have connections to
energy auditing.
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Industrial plants
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EKO Energy in SWEDEN
Organisation Swedish National Energy
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COUNTRY REPORT

Comments to text
?

Background and present National Policy

Industrial companies in Sweden, like in Norway and Finland, enjoys low electricity prices
compared to most other countries in Europe and USA. This has led to more use of
electricity in processes that in other countries would be managed by gas (i.e. heating of
ovens) and also less efficient use of energy in buildings and the industry sector.

Industrial companies in Sweden do in general have little knowledge about their energy
consumption. However more and more industrial companies realise the importance of
having a positive environmental profile.

Present National Policy and organisation

Until 1st January 1998, public energy programmes and activities were managed by
NUTEK (Swedish National Board for Industrial and Technical Development) and from
1st January 1998 STEM, Swedish National Energy Administration, has taken over the
responsibility for these issues.

STEM was established as a part of a political decision of phasing out nuclear energy.
STEM’s therefore work through different programmes and policy instruments to replace
current nuclear energy with new energy and energy efficiency.

One goal is to replace 4 TWh nuclear energy by July 2001 and this is to be done by co-
generation, wind-power, small scale hydropower and energy efficiency.

STEM is Sweden's national authority on issues regarding the supply and use of energy.
STEM's main task is to promote a safe, efficient and environmentally sustainable supply
and use of energy. It does so by supporting research on renewable energy sources and
technology procurement of energy-efficient products and by providing investment
support for the development of renewable energy.

STEM also serves a supervising function as monitoring authority of the recently
deregulated electricity market. The Department for Structural and Market Analysis
provides analyses of the linkages between energy, the environment and economic growth.

STEM offers different kinds of programmes. Each programme lasts for an agreed period
of time. Together with "Technology Procurement " a programme that has been in
opertation since 1988, EKO Energy is currently one major activity. The different
programmes are described in more detail in the following chapters of this report.



Energy  Audi t  Management  Procedures
PART II

277

Energy Audit Programmes

There are no specific programmes exclusively dealing with energy audits.

Other Programmes including Energy Audits

ENEU 94

The "ENEU 94" is an education package provided by STEM on the process of energy
efficient industrial purchasing. ENEU 94 is a separate activity, but has been an important
part of the EKO Energy. Companies that have signed an EKO Energy agreement, agree in
using ENEU 94 as standard purchasing process. The purchasing departments within the
companies are trained (by expertise provided by STEM) in energy efficient industrial
purchasing where Life Cycle Cost (LCC) is an important topic.

In connection with the ENEU 94 programme, STEM has produced several topic related
guidebooks which gives advises in the purchasing process. In the brochures experts gives
information of the last technique and general advises according to placement,
optimisation etc. They also give some “should- and must- requirements” for amongst
other energy efficiency.

ENEU 94 has until now been 100% financed by STEM, but will in the future be 50% and
the budget for 1999 is 1 mill SEK.

EKO Energy

The EKO Energy Programme was established in 1994. In order to promote energy
efficiency, the authorities couple together energy efficiency and sustainable development.
Thus, the environmental considerations regarding local use of Agenda 21 will get energy
issues into industry by the back door.

The programme aims at:
• Decreasing carbon dioxide emissions, according to the Kyoto agreement in 1997. The

industry sector in Sweden has a considerable potential to contribute to this decrease.
• Contributing to the decision by the Swedish government to replace nuclear electricity

production by increased energy efficiency and new energy.
• Following the EC Council Directive 93/76/EEC to limit carbon dioxide emissions by

improving energy efficiency.
• Pointing at energy use as one of the company's most significant environmental

impacts, to work with in their environmental management programmes as EMAS and
/ or ISO 14000.

The EKO Energy Programme is decided to stop. However, agreements made in
1998 will be fulfilled, which means that STEM are to work with EKO Energy for
3-4 more years.
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Programme goals

The goals of the EKO Energy Programme are to sign agreements between industry and
STEM designed to increase energy efficiency of production, environmental performance
and considerations of energy issues when buying new equipment. Three principles form
the basis of the EKO Energy

Programme:
1. The overall target of the programme is to transform the goal of Agenda 21, i.e. 20%

reduction in CO2 emission in year 2000 compared with the 1990 level, into goals at
the individual company level. In light of the opened Scandinavian electricity market,
STEM calculates that 1 kWh corresponds to 1 kg CO2.

2. No subsidies are given directly to the industry, instead STEM provides free audits
covering both energy- and environmental aspects.

3. Joining an environmental certificate goes hand in hand with profitable energy
efficiency investments.

The industries that are concluding agreements in this programme are initially contacted
by the authorities and together the authorities and all parts of the management of the
enterprise discuss the future strategy of the company. For each enterprise, STEM uses
approximately half a day on the meeting. The contents of the agreements include three
main elements, illustrated in Table 11.

Table 11: Responsibility of Nutek and the individual companies in the EKO Energy
agreements.

Responsibility of NUTEK Responsibility of Company
Provide energy and environmental audits Adapt an environmental policy that could be

accepted by ISO 14001 or EMAS
Identify energy-conservation projects Invest in the identified energy-conservation

measures
Educate management in ENEU94 Implement ENEU94

Firstly, STEM provides free energy and environmental audits and the industry commits
itself to obtain an environmental certificate (either EMAS or ISO14000).

Secondly, STEM makes a very detailed energy audit with recommendations of future
energy conservation projects. The company agrees to improve energy efficiency.

Finally, STEM makes courses for the procedure of purchase of equipment (ENEU94).
The courses are attended by managers of all EKO Energy companies. The procedure
directs the enterprise to calculate life-cycle costs for use of the equipment, i.e. primarily
cost of the equipment, cost of maintenance, and cost of energy. For standard equipment,
e.g. pumps, energy consumption typically amounts to 90% of the life-cycle costs. The
company promises to follow the ENEU94 standard. The company also agrees on
establishing a company policy according to EMAS and ISO 14001.
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Target sectors of EKO Energy

In the past, the target group of the programme was the big industries in Sweden, i.e. firms
with more than 500 employees, consuming around 60% of the industrial energy
consumption. However, STEM wanted to approach the small and medium-sized
enterprises in the future. Most Swedish programmes focus on big industries, therefore,
STEM has been on the lookout for programmes suitable for small and medium-sized
enterprises. The EKO Energy Programme seems to be the one they have been looking for.

Administration

All administrational issues related to EKO Energy are undertaken by STEM. The
administration of the programme seems to grow, especially when involving small and
medium-sized enterprises. Therefore, STEM considers leaving parts of the administration
to local people, e.g. energy advisers who existed earlier in the municipalities and regions
in the seventies and eighties

Financing

The support volume for consultant and ENEU 94 differs from company to comapny, the
average amount is however 300 000 SEC, huge companies may however get as much as 1
mill. SEK. The total budget of the EKO Energy programme is however 20 mill SEK. In
addition comes the administration cost for STEM which is 1-2 mill SEK.

Monitoring

All companies that are involved in EKO Energy, are followed up by STEM 2-4 years
after involved agreement. STEM checks out which company, across business sectors, that
has the best results according to accomplished measures, energy policy, EMAS/ ISO
14000, LCC methodology etc. The most successful EKO Energy company of the year is
appointed in a media covered ceremony.
Ripple effects of this activity might be that other companies in the same business sector
are trying to obtain the same results.

Energy Audit Models

There are no formal models for the Energy audits undertaken within EKO Energy as
such.

Auditing volumes

At present, more than 70 Swedish companies are involved in EKO Energy activities. No
company has yet found that they could afford not to follow the expert advise on energy
efficiency measures given in the auditing process.

Training and authorisation of auditors

There are no formal training and authorisation procedures for auditors within EKO
Energy.
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Results

Out of the ten companies that had fulfilled the programme by 1997, an average energy
saving of 12 % and electricity saving of 4 % are achieved. The estimated potential for
total energy savings is about 110 GWh, where about 60 GWh is achieved. The estimated
potential for electric energy savings for the 10 companies is about 20 GWh, where about
5 GWh is achieved.
• In 1998 Scania Partner, which produces trucks, won the contest. Scania Partner won

because of the following reasons:
• The energy consumption was reduced by 18 %.
• In addition structure and routines for energy efficient work are established within the

mill which probably will lead to further savings.
• ENEU 94 is implemented in the company.
• The company has a goal of reducing the energy consumption by 10 more per cent

within 4 years.
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UNITED KINGDOM

SUMMARY

The United Kingdom is aiming to meet its existing commitment under the UN
Framework Convention on Climate Change (FCCC) of returning emissions of CO2 and
other greenhouse gases to 1990 levels by the year 2000. The Government has set itself a
challenging domestic target to reduce CO2 emissions to 20% below 1990 levels by 2010.
At the Third Conference of the Parties (Kyoto, December 1997) the European Union as a
whole agreed to reduce the emissions of a basket of six gases by 8% from 1990 levels by
the period 2008-2012. In June 1998, the European Union Council of Environment
Ministers reached a Burden-Sharing Agreement on emission reduction commitments, to
re-allocate internally the 8% reduction agreed at Kyoto. The reduction commitments are
expressed as a percentage of 1990 levels for the 2008-2012 period. Under the Burden-
Sharing Agreement, the UK is committed to reducing its emissions by 12,5%.

In the 1998 in-depth review of the energy policies of the United Kingdom, the IEA stated
that the Government of the United Kingdom should:
• Review the efficiency measures intended to achieve reductions in CO2 emissions, with

a view to establishing policies and measures based on a realistic assessment of their
past contributions and likely cost-effectiveness.

• Continue and expand efforts to increase the efficiency of the building stock.
• Consider establishing appropriate incentives to engage the private sector in achieving

government energy savings goals
• Continue to monitor the effectiveness of energy efficiency programmes, incorporating

external review of evaluation methodologies wherever possible.

Despite the limited role so far played by energy efficiency programmes in climate change
response measures, the Government elected in May 1997 is placing greater emphasis on
energy efficiency. Existing efficiency programmes are being reviewed as the Government
is expecting a major contribution from a package of new efficiency measures, to
supplement ongoing support for the Energy Efficiency Best Practice Programme, the
revised Home Energy Efficiency Scheme, and projects developed by the Energy Saving
Trust measures. This might include:
• A self-financing national programme of energy efficiency work.
• Support for promotion of energy efficiency schemes in the domestic sector.
• Ensuring that energy efficiency is a key objective of the proposed local authority

capital receipts initiative.

Energy Efficiency Programmes and Measures in the UK

The British energy policy does not give priority to energy-intensive sectors, but addresses
all the industrial, service and domestic sectors. Remarkable for all British energy
initiatives is that they are purely voluntary. The philosophy is that the good example of
energy-efficiency experience in one organisation results in an effect on the rest of sector,
if it just receives information.
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Several governmental energy programmes have been established in 1990s. The “Best
Practice Programme” carries the main energy-conservation activities in the UK. The
Energy Efficiency Programme provides reliable information about energy-efficient
technology experience from industry and buildings.

Energy Audit Programmes

There are no stand-alone energy audit programmes in the UK. Energy auditing is
generally considered as a part of energy management and applied occasionally when
more comprehensive information on existing energy status and saving ideas are needed.

Other Programmes Related to Energy Auditing

 Energy Efficiency Best Practice Programme (EEBPP)
 
 The Energy Efficiency Best Practice Programme (EEBPP) launched in 1989 provides
extensive technical information for professionals. It is aimed at commercial and industrial
firms (including business transport), services, the public sector, and all types of housing.
The programme aims to advance and spread good practice in energy efficiency, provide
support for energy efficiency RD&D, provide a nationally recognised knowledge base on
energy efficiency measures, and inform and develop UK policy on climate change,
sustainable development and competitiveness. The programme identifies barriers
preventing energy efficiency. It generates and disseminates information on energy
performance and efficiency measures. Strategies are prepared for each key sector of the
economy in collaboration with users and representative organisations (e.g. industry trade
associations, housing associations and professional bodies). The programme is managed
on behalf of DETR by the Energy Technology Support Unit (ETSU) for the industrial
sectors and the Building Energy Research Establishment (BRECSU) for buildings related
applications.

 
 The EEBPP has a target to stimulate annual energy efficiency savings worth £800 million
at 1990 prices, equivalent to 5 million tonnes of carbon (MTC) a year by 2000, 4,5 MTC
of which is in industry and 0.5 MTC. in the residential sector. Government expenditure
on the EEBPP was roughly £17 million in 1996-97 and £15 million in 1997-98.
 
The impact of the programme is assessed regularly, with the latest findings showing that
it is on target, currently saving around £500 million per year, equivalent to around 3
MTC, i.e. 2% of total UK annual emissions.

The Best Practice Programme has links to several energy efficiency initiatives and
activities. Some of most important facilities are described briefly here.

 Design Advice Service
 
 The Design Advice Service offers professional, independent and objective advice on the
energy-efficient and environmentally-conscious design of buildings. The service covers
both new-build and refurbishment projects and is part of the Department of the
Environment, Transport and the Regions’ Energy Efficiency Best Practice Programme.
 
 Clients are offered a one-day general consultation on their chosen building project paid
for by a cash-back scheme. Walk-through or other types of energy audits are sometimes
included in energy consultancy.
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Energy Audits in the Best Practice programme

Energy audits were carried out and granted in the beginning of the Best Practice
Programme, but the activity was later abandoned due to unsatisfactory quality of
unauthorised auditors and audits. Lately new trials to apply energy auditing in the Best
Practice Programme were planned. A new auditing concept include first test audits to be
done by the operating agencies and then by local actors under certain quality control and
authorisation means. A target has been set to conduct 400 energy audits by qualified
experts in 1999.

Other Activities related to Energy Auditing

 Energy Saving Trust
 
 The Energy Saving Trust in an independent non profit-making organisation set up in 1992
by the UK Government, British Gas and the British public electricity suppliers to develop
and manage new programmes to promote the efficient use of energy by domestic and
small business consumers. The Trust aims to act as a catalyst improving energy efficiency
by raising awareness, providing information and advice, and working with others to
encourage the provision of energy-efficient products and services.

 
 Funding allocated by the Department of the Environment, Transport and the Regions
(DETR) for the Trust has been about £65 million in 1996-98. By May 1998, the Trust’s
programmes had levered in a minimum of £100 million in investment from non-
Departmental sources; stimulated some 130 000 installations of energy saving devices
and provided advice and energy services to over 150 000 individuals and organisations.
 
 
 The Trust’s schemes include ao the following activities, where some kind energy auditing
has been used to identify energy savings:
 
• Projects to encourage young people and schools to take an interest in energy

efficiency.
• A project to encourage local authorities to develop and implement innovative home

energy efficiency strategies.
• A network of Local Energy Efficiency Advice Centres (LEACs). The Local Energy

Efficiency Advice Centres provide information and subsidies for energy management
and increase adoption of energy-efficiency measures in households and small
businesses. Further, financial support is offered to small and medium sized industrial
enterprises for energy efficiency consultancy and project management to achieve the
EC EMAS status. Energy audits have been sometimes applied in the consultancy.

Other Activities related to Energy Auditing

Commercial energy audit and more comprehensive energy analysis services are available
from numerous consulting firms around the country.
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Energy Audit Programmes in the United Kingdom
Examples of measures featuring energy auditing

Industrial plants
with high energy intensity
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SME’s
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service sector
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 service sector

Small residential
buildings

Blocks of flats

Energy Audit Programme

Other Programme related to Energy Auditing

Other Activity  related to Energy Auditing

Industrial 
Energy

Efficiency
Best Practice
Programme
(EEBPP)

Building
Energy

Efficiency
Best Practice
Programme
(EEBPP)

Energy 
Saving
Trust

Best Practice Programme, Industrial
Projects in the UNITED KINGDOM

Organisation Energy Efficiency Enquiries
Bureau, ETSU

Person Richard Shock
Address OX11 0RA

City Harwell, Oxfordshire
www www.etsu.com

Best Practice Programme, Building
Projects in the UNITED KINGDOM
Organisation Enquiries Bureau, BRECSU,

Building Research
Establishment

Person Colin Ashford
Address WD2 7JR
City Garston, Watford
www www.bre.co.uk

Make a Corporate Commitment
Campaign (MCCC) in the UNITED
KINGDOM
Organisation MACC Campaign Office

Department of the
Environment, Transports
and Regions

Address Zone 7/H10,
123 Victoria Street

City London SW 1E 6 DE
www www.environment.detr.gov.uk
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COUNTRY REPORT

Comments to text
??

BACKGROUND AND PRESENT NATIONAL POLICY

Previous activities

Several governmental energy programmes have been established in 1990s. The “Best
Practice Programmes” have carried the main energy-conservation activities in the UK in
the past and continue at present. The EEBPP provide reliable information about energy-
efficient technology experience from industry and buildings. It registers best practices for
specific processes in the industrial, public, service, domestic and transport sectors. These
examples create basis for information of ways of making a good energy practice. The
programme offers a payment for the first implementation of a new energy-efficient
technology.

Remarkable for all British energy initiatives is that they have been purely voluntary. The
philosophy is that the good example of energy-efficiency experience in one organisation
results in an effect on the rest of sector, if it just receives information.

Energy auditing has been variably applied in the best practice programmes. After the
promising start in early nineties popularity of energy auditing diminished gradually due to
unauthorised and not quality controlled audits.

Present national policy

Energy and the environment

The United Kingdom is aiming to meet its existing commitment under the UN
Framework Convention on Climate Change (FCCC) of returning emissions of CO2 and
other greenhouse gases to 1990 levels by the year 2000. The Government has also set
itself a challenging domestic target to reduce CO2 emissions to 20% below 1990 levels by
2010.

At the Third Conference of the Parties (Kyoto, December 1997) the European Union as a
whole agreed to reduce the emissions of a basket of six gases by 8% from 1990 levels by
the period 2008-2012.
Under the European Union’s Burden-Sharing Agreement in 1998 on emission reduction
commitments, the UK is committed to reducing its emissions by 12.5%.
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Energy Efficiency

Despite the limited role so far played by energy efficiency programmes in climate change
response measures, the Government elected in May 1997 is placing greater emphasis on
energy efficiency. Existing efficiency programmes are being reviewed as the Government
is expecting a major contribution from a package of new efficiency measures, to
supplement ongoing support for the Energy Efficiency Best Practice Programme, the
revised Home Energy Efficiency Scheme, and projects developed by the Energy Saving
Trust measures. This might include:
• A self-financing national programme of energy efficiency work.
• Support for promotion of energy efficiency schemes in the domestic sector.
• Ensuring that energy efficiency is a key objective of the proposed local authority

capital receipts initiative.

INTRODUCTION OF ENERGY AUDITING IN THE UNITED KINGDOM

Energy auditing in the UK is generally considered as a part of energy management.
Energy auditing procedures are not defined by norms and standards, but the auditing
procedures introduced by ETSU and BRECSU for industrial and building use have
Actual energy audit programmes have not been introduced in the UK, but energy auditing
has applied in some energy efficiency programmes, in other related programmes and in
some activities not organised as programmes.

The other programmes, where energy auditing has been applied are the Industrial Energy
Efficiency Best Practice Programme and the Building Energy Efficiency Best Practice
Programme. Energy audit was experimented with variable success in these programmes
in early nineties, put down, but it has been reintroduced lately with emphasised
management routines. The other programmes are introduced in Chapter 3.

Some other activities, which are not organised as programmes, but may include energy
audit in order to identify energy efficiency improvements are described in Chapter 4.
These include commercial energy audits and schools introductory energy audits.

ENERGY AUDIT PROGRAMMES

There are no stand-alone energy audit programmes in the UK. Energy auditing is
generally considered as a part of energy management and applied occasionally when
more comprehensive information on existing energy status and saving ideas are needed.
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OTHER PROGRAMMES RELATED TO ENERGY AUDITING

Energy Efficiency Best Practice Programme (EEBPP)1)

Programme Goals

Continuous improvements in energy efficiency play a significant role in the strategy of
the UK’s energy policy to achieve reduction and commitments in energy consumption
and green house gas emissions. The Energy Efficiency Best Practice Programme
(EEBPP) focuses on such measures, while at the same time develops longer-term
technologies. For this the programme:
• Provides impartial, authoritative information on energy efficiency techniques and

technologies in industry, transport and buildings.
• Provides benchmarking to enable decision makers to set targets for energy savings
• Disseminates information through free publications, videos and software
• Provides assistance through seminars, workshops, demonstrations and on site

advising.

Energy Audit Models

The Energy Efficiency Best Practice Programme recognises two audit models:
Walk-trough energy audit (or energy walk-round)
A simple energy audit made by in-house staff or hired energy adviser
Applied for buildings only

The purpose of a walk-through audit
• identifying of failures, wearing and tearing
• checking of wasteful practices
• demonstration of commitment to control energy costs
• identifying of ways to reduce environmental impacts
• raising organisations awareness of energy consumption
• checking of good housekeeping measures
• training staff by inviting them to accompany

The procedure is based on use of check lists, as:
• energy saving check list
• maintenance check list
• good housekeeping checklist

The reporting is simple, mainly filling of the checklists and writing line comments.
Calculation of saving potential and estimation of investment costs are normally excluded.

Industrial energy audit and building energy audit
Free format energy audits made by energy consultants of energy agency experts.

                                                
1) Sources: Publications, interviews, SAVE Conference Graz 1999 Richard Shock: Success stories
M&T, energy management, audits
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Target Sectors

The Energy Efficiency Best Practice Programme covers all industrial sectors, private and
public services, buildings and transportation.

Administration

The Energy Efficiency Best Practice Programme is very large and administrative divided
onto two operating agents. ETSU manages the industrial sectors of the programme and
BRECSU the rest sectors.

Financing

Energy auditing has a very small role in the large Energy Efficiency Best Practice
Programme and its spending cannot quantified.

Monitoring

Energy auditing has been a feature of the UK’s approach to energy efficiency since the
mid 1980’s. Although energy auditing can deliver impressive results, past shortcomings
led the UK government to commission a survey to look at previous experience and
recommend some improvements for future activities.

The survey, carried out in 1993, revealed that the process was not delivering levels of
success commensurate with expectations. One of the main problems identified was a
failure to follow up audits with action, which indications that well less than 50% of audits
led to action being taken to implement energy management programmes. Key reasons for
this lack of action were:
• Lack of capital
• Good projects were not rated as top priority for organisations
• Shortage of energy management skills

Recommendations to overcome these
barriers include:

Critical factors to ensure sustained success
in an energy management programme
include:

Organisations need energy champions Awareness
Dialogue between consultant and organisation
must be sustained

Commitment
Leadership

Audit team need careful preparation and
training

Communication

Recommendations for ensuing projects
should be optimised to avoid overload

Empowerment

Additional benefits must be highlighted Recognition

The survey confirmed that simply carrying out an audit alone does not reduce energy
usage – the energy audits must be parts of a sustained energy management programme,
backed by the commitment of top management, and supported by the whole workforce.

Monitoring in the Energy Efficiency Best Practice Programme is carried out by periodic
sample analyses. A reasonable amount of projects have been analysed every third-fourth
year, results are normalised to represent all projects and conclusions on energy saving
impacts, barriers etc. are drawn statistically.
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Auditing Volumes

Audited volumes are not recognised in the EEBPP, as local actors carry out the energy
audits.

Results

The Energy Efficiency Best Practice Programme as whole has made a significant
contribution to the reduction of energy usage in the UK, with annual energy cost saving
more than £300 million and annual reduction of CO2 emissions over 700 million tonnes.
Furthermore, these savings have been achieved at an excellent cost to energy saved ratio
– better than £10 of energy saved for each £1 spent.
Experiences have shown real savings up to 30% in many individual projects in the
programme.
Share of energy audits in energy and cost savings cannot be defined. Identification of
saving measures, saving potentials, implementation costs etc can be done trough energy
auditing, energy management, energy advising or other respective means. It seems to be
less important which methodology is selected, but the systematic way to manage large
number of projects with professional way and high quality is crucial.

Training and Authorisation of Auditors

In the past authorisation was not required, which led to shortcoming in audits. A new
initiative in energy audit will include pre-qualification of auditors.

Success Stories

The General Electric Company (GEC) plc
An excellent example of the way that energy audits can produce substantial cost savings
can be seen in Good Practice Case Study 348. Energy and environmental benefits from a
central advisory unit. The General Electric Company (GEC) plc is one of the UK’s
leading producer of electronic, electrical and power generation equipment, with its 300
operating companies, subsidiaries and associates operating on 130 sites throughout the
UK. Although GEC plc has a highly developed strategy of decentralised management, it
decided to tackle energy management trough a centralised unit: the Energy and
Environmental Advisory Unit (E&EAU). The E&EAU is centrally funded and reports
directly to the main board, which means that its activities enjoy a high level of authority,
which recommendations taken seriously and usually implemented at site level.

The focus for the E&EAU is carrying out energy audits for the 130 group sites and these
have proved highly effective in reducing energy consumption throughout the group. All
sites have now been audited at least once.

Summary of results in the GEC plc Case Study:
Energy savings: worth £8.3 million/year
Other savings: worth £8 million/year
Key features:
Low running costs of E&EAU(£$200,000/year)
Centrally funded but locally initiated and controlled;
Top level commitment and support; and
Increased awareness of energy/environmental issues amongst workforce
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Additionally, the E&EAU-unit is able to turn its attention to other critical issues such as:

• Providing technical support for the design and planning of energy schemes from
operating companies;

• Purchasing utilities using the strength of the group to achieve big savings;
• Disseminating energy information;
• Selecting specialist energy consultants;
• Managing energy projects; and
• Training and motivating staff.

Of course, GEC is an exceptionally large company and has strength to offer such a
specialised service with its management structure. For smaller organisations not having
GEC like expertise, a new energy advice programme is initiated (Chapter 3.1.11).

Future Plans

The UK government has recently launched new energy audit initiative: Site Specific
Advice (SSA). The programme is focused to smaller organisation not having strength as
the large GEC pcl (Chapter 3.1.10). Taking into account the lessons from the 1993
survey, this initiative enables organisations seeking to save energy and money to take
advantage of free on-site advice. The Site Specific Advice programme is run by Energy
Efficiency Best Practice Programme and is designed to help find out where energy is
being wasted and to indicate methods to reduce consumption.

Eligibility criteria of applicants in the SSA programme:

• Ability to demonstrate a commitment to improving energy efficiency
• Potential for making savings at the site
• Potential for replication
• Willingness to be interviewed about progress following the provision of advice

Applicants meeting the SSA programme’s criteria above will receive a visit from an
independent energy efficiency consultant, who will carry out a survey of the chosen site
and deliver a clear, practical action plan. The consultant will be specially selected to meet
organisation’s requirements, including energy management, building management,
transport and selected process industries and technologies.

The amount of free advice available will vary from between a half –day and five days,
depending on the size and complexity of the site. Where appropriate, more advice in
specialist areas, such as CHP (combined heat and power), transport and building design,
can also be provided.
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The pilot programme is being carefully monitored to ensure that its lessons are
incorporated into the full programme. Even at a relatively early stage, a number of critical
issues have been identified, including:
• Methods of accrediting consultants
• Whether consultants should be selected and paid by governments or participating

organisations
• The range of criteria for selecting participating organisations
• Whether fees should be calculated on the size of organisation
• How the thoroughness of audits should be assessed
• Methods of following up audits
• How should awareness of the programme be generated in order to optimise take-up

levels
• Whether a government supported scheme should be related to paid commercial

consultancy

A goal of the new pilot programme is to carry out 400 energy audits in different kinds of
organisations and analyse their results carefully. The UK’s Energy Efficiency Best
Practice Programme is also enjoying benefits of the SAVE Programme proving a
European context through this Motiva project developing common State of the Art audit
models.

Other activities related to energy auditing

Commercial Energy Audits

Commercial energy audit and energy advising services are available from numerous
consulting firms around the country.

Energy Auditing as a formal step in good Energy Management

Auditing is a step in energy conservation after establishing cost and consumption figures,
determining a simple Index of Performance, establishing monitoring activity and
comparisons with Good Practice ‘Norms’. Comparisons have revealed a gap between the
actual performance and good practice.  An energy audit will tell why the gap exists. There
are no short cuts to an audit. It is necessary to establish answers to the following
questions, where appropriate, in each and every sector of energy management works or
process:

What is being done?
Why is it being done?
Why is it being done that way?
Could it be done another way?
Could it be done the same way but more efficiently?
Are the principles behind the process being correctly addressed?
What energy is being consumed?
What energy should be consumed?
Why is there a difference?
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And so on. Many more questions will suggest themselves once get started questioning.
The key ingredients requied for the audit stage are a lively, enquiring mind. Staff who
have been trained in work-study are particularly adept asking ‘HOW? WHY? WHEN?
WHERE?’

By asking and obtaining answers and questions like those listed, one will acquire a mass
of relevant information and the same time help to secure the interest and future support of
those who are involved.  All of the information needs analysis and suggestions should be
categorised according to the likely level of investment capital cost. Three categories are
usually adequate: no, low and high capital cost.

The first of these categories - no cost - relates in the main to the clarification of
responsibilities and improved motivation to save energy. It also covers the establihment
of cost-effective working practices and the challenging the historical ones. As a general
rule, the older the process, the greater then potential benefits in updating practices.

The second category - low cost- relates to such things as the installation of improved
sensors and valving, and the addition of simple metering which is necessary to provide
the right control information or to enable control to be exercised in a more appropriate
fashion. For example, regular readings from an hours-run meter, a boiler or a piece of
plant frequently trigger off questioning process, which will ultimately lead to substantial
savings.

The third catecory - high cost - deals with major items like changing to more economical
fuels, the use of more sophisticated plant, the installation of heat exchangers or more
efficient boilers, process changes, and so on.

Many people still believe that energy energy conservation must involve the ‘high cost’
category straight away. There is generally significant no and low cost potential for saving,
which will go a long way towards paying for the high cost items. In addition, unless the
nos cost and low cost solutions are applied, the benefits of a high cost route are likely to
be eroded with time.

If one takes a comprehensive approach, involving all three cost categories, it will be
found that benefits through energy conservation will increase with time as as fuel prices
increase.

When selecting the order in which to implement solutions, the 80/20 rule shall not be
forgotteen - implementing 20% of the solutions may well reap 80% of the potential
savings.

Energy Saving Trust

The Energy Saving Trust in an independent non profit-making organisation set up in 1992
by the UK Government, British Gas and the British public electricity suppliers to develop
and manage new programmes to promote the efficient use of energy by domestic and
small business consumers. The Trust aims to act as a catalyst improving energy efficiency
by raising awareness, providing information and advice, and working with others to
encourage the provision of energy-efficient products and services.
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Funding allocated by the Department of the Environment, Transport and the Regions
(DETR) for the Trust has been about £65 million in 1996-98. By May 1998, the Trust’s
programmes had levered in a minimum of £100 million in investment from non-
Departmental sources; stimulated some 130 000 installations of energy saving devices
and provided advice and energy services to over 150 000 individuals and organisations.

The Trust’s schemes include a.o. the following activities, where some kind energy
auditing has been used to identify energy savings:
§ Projects to encourage young people and schools to take an interest in energy

efficiency.
§ A project to encourage local authorities to develop and implement innovative home

energy efficiency strategies.
§ A network of Local Energy Efficiency Advice Centres (LEACs)

The Local Energy Advice Cenres provide information and subsidies for energy
management and increase adoption of energy-efficient measures in households and small
businesses. Further, financial support is odffered to small and medium sized industrial
enterprices for energy efficiency consultancy and project mangement to achieve the EC
EMAS status. Energy audits have been sometimes applied in the consultancy.

Future plans

Energy Efficiency Best Practice Programme

The Energy Efficiency Best Parctice Programme will continue in the future, maybe in
slightly renewed or enchanted forms.

European Best Practice Initiative

The success of the Energy Efficiency Best Practice Programme in the UK and in a
number of exported countries has prompted a study supported by SAVE/DG XVII to
investigate wether the prhilosophy of the EEBPP could work on a Europe-wide basis. The
study has ben led by ETSU and BRECSU working closely with the majority of European
energy agencies. The study has concluded that there is potential for adopting the EEBPP
approach across Europe, with appropriate operational adjustments to meet specific
national and local circumstances. In addition to the general energy savings likely to
accrue from adopting the EEBPP philosophy, a number of other benefits have been
forecast:
• Increased energy savings
• Reduction in emission of greenhouse gases (CO2, Nox, etc.)
• Additional expertise for national monitoring and targeting (M&T) and audit

programmes
• Enlarged scope for local energy consultants
• Additional data for benchmarking activities
• Enhanced information exchange between national agencies



Energy  Audi t  Management  Procedures
PART II

294

Peter Mallaburn, Department of Environment, Transport
and Regions, United Kingdom

"The Community Best Practice Initiative:
Added value and feasibility of a European Best Practice Initiative"

Executive Summary

This feasibility study has been undertaken, in response to a Call for Proposals under the
European Commission's SAVE Programme, to determine the format and added value of a
European Best Practice Initiative (EBPI).  All Member States were invited to participate
in the feasibility study and the majority did so.

An EBPI would be based on the concept of "Best Practice", which has been piloted with
proven success in the UK, and is here defined as the application of the most appropriate
and cost-effective energy efficiency technologies and management techniques.  However,
while EBPI would employ the same Best Practice principles, in order to meet the
common objective of a range of national programmes it would adopt a different detailed
structure based on elements identified as having the greatest potential when applied
across the EU.  This study has identified a number of possible priority actions which
come under the broad heading of EBPI.

The overall aim of EBPI would be to provide a framework which would encourage and
facilitate participating European member states in establishing and co-ordinating market-
based energy efficiency information dissemination programmes.  A subsequent expansion
of EBPI into an EU-wide Best Practice information programme would depend upon the
rate and extent to which these national dissemination initiatives are developed.

EBPI would have significant value to the EU and participating member states.  It would
also act as a pilot for the concept of Common and Co-ordinated Policies and Measures as
set out in Environment and Energy Council Resolutions.  By sharing information across
Europe on the Best Practices in energy efficiency and thus providing reliable information
in a co-ordinated format, EBPI would add significant value to Member States national
programmes designed to achieve Kyoto targets.

The study commenced in February '99 with the circulation of Best Practice briefing
information to participants and a questionnaire to gather information on existing national
energy efficiency initiatives and programmes.  The results of the questionnaire were
presented and discussed at an initial workshop in Juelich, Germany (March '99).  There
were two major findings discussed below.

Firstly, although the Member States are all undertaking national energy conservation
programmes they use a range of different measures.  Market based information
programmes are employed to greatly varying extents.  Finland, for example, has an
information-based initiative in their transport programme to train fleet drivers on how to
drive economically and safely.
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Germany, on the other hand, uses a combination of taxation and voluntary agreements to
encourage the domestic and manufacturing sectors of the economy to become more
energy efficient.  Following the Kyoto Agreement, however, there is growing interest in
sharing experience on which of these policies and measures are most effective (ref.
Finnish Presidency Paper - August 1999).  In the UK, dissemination of Best Practice has
proved to be a very successful and cost-effective policy for achieving energy savings and
this suggests it is very timely to develop EBPI.

Secondly, many Member States have accepted the merits of benchmarking and started
local initiatives.  For example, Denmark undertakes benchmarking in the industrial and
commercial sectors but not for the buildings sector.  Greece and Italy have undertaken
some benchmarking activity but their data are in need of updating.  In the Netherlands
benchmarking is carried out within the framework of voluntary agreements and they are
keen that any benchmarking data should be accompanied by adequate supporting
information and analysis such that meaningful international comparisons can be made.

The Juelich workshop concluded that there were three main priority areas to examine as
the study progressed.  These were:
1) Improving the dissemination of information within and between Member States,
2) Developing pan-European energy efficiency benchmarking for specific sectors,
3) Exchanging information on Best Practices and experience in running such

programmes between national energy agencies.

Following the workshop, a consultation process developed these areas to explore how an
EBPI could add value to existing national initiatives.  Member States presented their
views at a second workshop in Rome (July '99).  This workshop concluded that:
• a core set of EBPI activities was likely to offer significant value for money to national

policy mixes and to satisfy the EU requirement of subsidiarity,
• pilot studies should be undertaken to trial the EBPI concept and to better determine

the value it would add to national programmes.

Two pilot activities were proposed.  In the first a benchmarking exercise will be carried
out in the buildings sector.  This would collate monitored energy performance data,
information on building use, construction and relevant building regulations for a segment
of the building stock in Member States.  The study will also consider geographic areas
with similar climates.  It will be designed to parallel the existing SAVE industrial
benchmarking study being led by Ireland and with the participation of Austria, Norway
and UK.

The second pilot will assess ways of improving the exchange of information between
national energy agencies and thence to decision makers.  It combines priority areas 1) and
3) identified from the Juelich workshop.

It was clear from both workshops that while there are a number of mechanisms for
exchanging both information and experience, including OPET, EnR and CADDET, none
provides the depth and breadth of information which our work on EBPI suggests is
necessary.  Nonetheless, any future initiative would draw on these networks and
information sources as appropriate; for example six of the fifteen EU countries belong to
CADDET, as does the Commission and EBPI could provide further stimulus for the
interchange of information on demonstration projects that is available from CADDET.
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It will be important to develop means of overcoming current blockages, particularly lack
of common information protocols and language barriers.  The former will require suitable
means of exchange of information including CD-ROM based systems, similar to the
Ikarus database developed in Germany as well as suitable web sites and links.  This
would be a core component of the pilot activity.  Also, to facilitate the information
exchange, a thesaurus of energy efficiency terms will be produced in each official EC
language.  This will help ensure that the information will ultimately be available in local
languages and is a key requirement for several countries.

It has not been possible to distinguish Member State support which is specifically for
information programmes, but it is clear that EBPI would enable decision makers in each
Member State to access the collected results of programmes many times bigger than their
national programme alone.  In addition, EBPI would enhance the flow of information
about EC Framework Programme projects.

Both of the proposed pilot activities fulfil the criteria that they will provide scope for
replication (transferability, learning from the experience of others) within Member States
and beyond, they will add value to national programmes and will encourage greater
harmonisation of programme approach across the EU.

Better exchange of experience should also facilitate the efforts of EU accession states and
countries in developing regions to identify appropriate policies and technologies that are
consistent with their own needs for sustainable development.

The clear conclusions from the feasibility study are that a European Best Practice
Initiative:
• is supported by a majority of the national energy agencies of Europe;
• will build on the efforts of existing networks but will not duplicate their work;
• will apply the recognised success of the Best Practice philosophy to the improvement

of energy efficiency in Europe;
• supports the EC policy of helping the Member  States to achieve their Kyoto targets at

least cost.

The suggested pilot phases of a European Best Practice Initiative could be launched in the
2000 SAVE II Call for Proposals, with the pilot actions being complete within 12 to 18
months. EC support, which would be modest compared with national programmes, would
be needed to facilitate and co-ordinate the work.  The success of these pilots will be a key
factor in determining ongoing enthusiasm to continue the EBPI in other areas.  It is
feasible to include the EU Accession States in both the pilot and subsequent actions.


